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OKB TUPOLEV 


The origins of the design bureau that was 
to bear his name can be traced back to the 
appointment of Andrey Nikolayevich 
Tupolev as head of the TsSAGI’s Aviation 
Department in 1918. 

Over the years, nearly 300 projects have 
evolved within the OKB. Nearly 90 reached 
the prototype construction stage, with 
more than 40 types put into series 
production. 

The ANT-1 and ANT-2 light aircraft gave 
little hint of what was to come but the TB-1 
(ANT-4) and TB-3 (ANT-6) bombers, the 
latter being the world’s first heavy strategic 
bomber, paved the way for the long line of 
large multi-engined aircraft both civil and 
military for which the OKB is justly famed. 

Wartime production of the SB and Tu-2 
plus the remarkable ‘reverse engineering’ 
of the Boeing B-29 that resulted in the Tu-4 
led on to the jet Tu-16 and prop Tu-95 
bombers. These, in turn were adapted for 
civil purposes as the Tu-104 and Tu-114 
airliners. 

The supersonic Tu-22 and Tu-22M 
bombers and the Tu-144 supersonic 
airliner, a move into pilotless aircraft and 
a host of imaginative but unbuilt projects 
complete a fascinating work. 

This book is an ideal companion to the 
acclaimed volumes on OKB Ilyushin and 
OKB Yakovlev published previously by 
Midland. 
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Below: That was then... A formation of Red Army Air Force TB-3 4M-17s heads towards the target during a war game. 


Opposite page: This is now... Tu-160 '05 Red' named 


Il'ya Muromets after a Russian epic hero was the first Russian Air Force Tu-160 to be christened. 


The name also harks back to the glory of a World War One-era Russian bomber - admittedly designed not by Tupolev but by Igor’ I. Sikorsky. 
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Andrey Nikolayevich Tupolev, the founder of the OKB-156 aircraft design bureau, in the late 1960s. Note the two Gold Star Orders reflecting his 
status as twice Hero of Socialist Labour. 


For nearly 85 years, day by day, aircraft 
bearing the name of Andrey Nikolayevich 
Tupolev, the founder of one of the world's 
most renowned. aircraft design bureaux, 
have been taking to the air in various corners 
of the world. 

The formation and development of the 
OKB-156 design bureau founded by Andrey 
N. Tupolev differed in many respects from 
the history of other Soviet/Russian_ aircraft 
(OKB = 


design firms. opytno-konstrook- 


torskoye byuro - experimental design 
bureau; the number is a code allocated for 
security reasons.) The main distinguishing 
feature of the Tupolev OKB's formation 
process as compared to other leading 
design bureaux was its profound connection 
with the Russian aeronautical scientific and 
technical heritage accumulated before the 
October revolution of 1917. In 1909 Profesa 
sor Nikolay Yegorovich Zhukovskiy started 
delivering his course of lectures bearing the 
overall title Aeronautics' at the Moscow 
Imperial Technical College. Under his guida 
ance an Aerodynamics Laboratory, an Aero-7 
nautical Calculations and Test Bureau and a 
Student Aeronautical Workshop started their 
work at the college. They launched multi- 
faceted scientific and practical activities in 
the interests of the development of Russian 
aviation and grouped together the best 
Russian specialists, experimenters, engi- 
neers and designers in the field of aviation. 
It was exactly the numerous students of the 
Imperial Technical College and Zhukov- 
skiy's disciples: A. R Vet- 
chinkin, A. A. Arkhangel'skiy, B. S. Stechkin, 
B. N. Yur'yev, G. Kh. Sabinin, G. M. Musi- 


nyants, A. M. Cheryomukhin, K. A. Ushakov, 


N. Tupolev, V. 


N. V. Krasovskiy, as well as professors and 
teachers from the college and the Moscow 
State University S. A. Chaplygin, A. I. Nek- 
rasov, 1.1. Sidorin and others, thatformed the 


basic staff of the Central Aero- & Hydro- 


dynamics Institute (TsAGI - Tsentrahl'nyy 
aero- i ghidroninamicheskiy institoot); 
within the framework of this institution, 


thanks to Andrey N. Tupolev's efforts, the 
Design Bureau bearing his name and enjoy-7 


ing a world-wide fame was born, 


The origins of this design bureau can be 
traced back to 1918 when TsAGI was estaba 


lished in Russia atthe initiative of N. Ye. Zhu- 


Tupolev PLC 
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kovskiy, A. N. Tupolev and |. A. Rubinskiy. 
Tupolev became head ofthe institute's Avian 
tion Department. It was thanks to his talent 
and tireless energy that this organisation, 
initially intended primarily for purely acade- 
mic studies, was gradually transformed into 
the leading scientific and practical centre of 
aircraft construction in Russia. Andrey Niko- 
layevich believed that the primary objective 
ofthe department he headed was to provide 
the country with aircraft whose technical 
level would be comparable to the most 
advanced achievements of international 
aeronautical science and technology. A. N. 
Tupolev was convinced that one ofthe neca 
essary conditions to attain this was the intro- 
duction of duralumin structures into the 
manufacturing practice of the Soviet aircraft 
industry. In the autumn of 1922 a Commis- 
sion for All-Metal Aircraft Construction was 
formed at TsAGI; Tupolev was elected its 
chairman. Subsequently, at Tupolev's suga 
establishment 


gestion, the approximate 


date of this commission and of the com- 
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mencement of its work was assumed to Sign7 
nify the formation of the Design Bureau (the 
establishment of the OKB is not associated 
with any precise date; at present 22nd Octo-7 
ber 1922 is assumed to be the date of the 
OKB's formation). 

In the course of its activities spanning 
over a period of many years the Tupolev 
OKB developed and built a great number of 
aircraft of various classes, light fast boats 
(primarily torpedo boats) and snowmobiles. 
However, the main direction of the OKB's 
efforts became the development of large 
multi-engined aircraft for military and civil 
duties. Nearly 300 projects were evolved 
within the OKB; nearly 90 of these reached 
the prototype construction stage. More than 
40 ofthe prototypes were put into series proa 
duction and determined to a large extent the 
image of the Russian aviation in the 20th 
century. In the course of this period, some 
18,000 prototypes and production aircraft 
stemming from the Tupolev OKB took to the 


air; some 2,000 of these were civil aircraft. 


Andrey N. Tupolev (second from left) with his friends In his young years. 
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Construction of TSAGI's building in Moscow, 


Such well-known. aircraft from tory of the Soviet Union's (and now Russia's) 
OKB asthe TB-1, TB-3, SB, Tu-2, Tu-4, Tu-16, 
Tu-95, Tu-22 and Tu-22M bombers, 


Tu-134 and Tu-154 airliners and 


the Tupolev 
Air Force and civil aviation. 
aircraft originating from this firm were deliv- 
the Tu-143 


manufactured 


customers; 


reconnaissance drone were these are passenger aircraft. The staff of the 


in dozens ofversions and variants, their pro~ outstanding 


duction volumes into hundreds and personalities 


thousands of copies; many years aeronautical 


they formed a considerable part ofthe inven- technology. 





mention first of all Aleksandr A. Arkhan- 
gel'skiy, G. A. Ozerov, I. I. Pogosskiy, 
Ye. |. Pogosskiy, Vladimir M. Petlyakov, Alek- 
sandr |. Putilov, N. S. Nekrasov, Pavel O. 
Sukhoi, Vladimir M. Myasishchev, B. M. Kon- 
dorskiy, A. P. Golubkov, I. F. Nezval' and otha 
ers. During the war years and the post-war 
period the OKB's staff was further supple- 
mented by such prominent specialists in the 
field of aeronautical science and technology 
as Sergey M. Yeger, A. M. Cheryomukhin, 
Leonid L. Kerber, Dmitriy S. Markov, 
N. I. Bazenkov and many others; it was 
thanks to their talent and energy that the 
Tupolev company succeeded in winning an 
eminent position in the world aviation. 

With regard to organisational aspects 
and creative work the activities of the 
Tupolev OKB spanning over many years 
can, for the sake of convenience, be divided 
up into several periods. 

The first period, covering the years 
between 1918 and 1925, saw the formation 
ofthe design team which was initiated within 
TSAGI's Aviation Department headed by 
Andrey N. Tupolev and TsAGI's Prototype 
Construction Department headed by Alek- 
sandr A. Arkhangel'skiy. The Commission 
for All-Metal Aircraft Construction started its 
activities. The first practical steps were made 
for utilising locally-produced aluminium 
alloys in the construction of snowmobiles, 


speedboats and aircraft. The OKB produced 
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right in the second row) poses with TsAGI employees fora commemorative photo in 1933. 


Andrey N. Tupolev (fourth from 


its first aircraft, the ANT-1 light aircraft of 
mixed construction, and the ANT-2, the first 
all-metal aircraft of indigenous design. The 
designation prefix was composed of the 
designer's initials. 

The second period lasted from 1925 
until 1932. In late 1924 the Prototype Con- 
struction Department headed by Arkhan- 
gel'skiy was merged with the Department 
headed by Tupolev to form the Department 
of Aviation, Hydroaviation and Prototype 
Development (AGOS -  [Otdel] aviahtsii, 
ghidroaviahtsii i opytnovo stroitel'stva), of 
which Tupolev was appointed head. The first 
Soviet series-built all-metal aircraft were 
developed and put into production; these 
were the R-3 (ANT-3) reconnaissance air- 
craft; the TB-1 (ANT-4) bomber, the world's 
first twin-engined all-metal cantilever-wing 
monoplane; the l-4 (ANT-5) fighter; the R-6 
(ANT-7) multi-purpose aircraft; the ANT-9 
passenger aircraft; and the TB-3 (ANT-6) - 
the world's first heavy strategic bomber. 
From the autumn of 1931 until the summer 
of 1932 the OKB functioned as_ part of 
TSAGI's amalgamated Central Design 
Bureau (TsKB TsAGI); then, until early1933, 
it formed part of TsAGI's Prototype Cona 
struction Section (SOS -  Sektor opytnovo 
samolyotostroyeniya) headed by Sergey V. 
H'yushin. In January 1932 the Prototype 
Construction Plant (ZOK - Zavod opytnykh 


konstrooktsiy) was commissioned, thus 


za 


Draughtsmen at work at OKB-156. 


Dia a 2 


providing 


facility for the OKB. 
the 


parts of 
detached 


tions: 
Byuro 
V. A. Chizhevskiy, and the Prototype Aircraft 


a 


to 
the Special 
osobykh 


Construction 


Fleet headed by A. 


until 


Design 


The third 


struction 


strooktorskiy 
itel'stva). The giant ANT-16 and ANT-20 aim 
craft were developed and built. A transition 
was made to aircraft featuring smooth skins 


(instead of the corrugated skins used _ hith- 


the end of 1937. 
OKB was 


Department 


re-established 


Section 


retractable 


erto) and 
RD (ANT-25) 
the 1-14, 


were developed and built. 


work of the Tupolev OKB's organisation was 


finalised, 


teams specialising 


the first Soviet 


incorporating 


Development 


taken 


bomber, 


and heavy flying boats, 
and production aircraft. 
and ZOK were detached from TsAGI 


the aircraft manufacturing plant No.156 sub- 
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construction 
In the early 1930s some 
team were 


independent 


konstrooktsiy) 


Department 


In January 


Prototype Con- 
(KOSOS TsAGI 


undercarriages. 
record-breaking 
high-speed fighter, 
1935 the frame- 


in definite work subjects. 
and construction 
high-speed 
heavy bomber 
both as prototypes 
In July 1936 KOSOS 





ordinated to the Main Directorate of Aircraft 


Industry of the People's Commissariat of 


Heavy Industry (GUAP NKTP -  Glavnoye 
oopravleniye aviatsionnoy promyshlennosti 
Narodnovo komissariahta tyazholoy pro- 
myshlennosti). 


Andrey N. Tupolev was appointed Chief 
Engineer of GUAP NKTP. However, in Octo- 
ber 1937 he was arrested by the NKVD (Nar- 
odnyy komissariaht vnootrennikh del - 
People's Commissariat of the Interior, that is, 
the police/security service). Many leading 
specialists ofthe OKB were arrested in 1937-7 
38, the blackest years of Stalin's infamous 
purges. The design teams headed by Alek- 
sandr A. Arkhangel'skiy, Pavel O. Sukhoi, 
A. R Golubkov and |. F. Nezval' were 
detached from the Tupolev OKB and 
became independent organisations (OKBs); 
the Tupolev OKB virtually ceased to exist as 
a single design bureau. Several OKBs 
headed by different aircraft designers were 
formed on the premises of Plant No.156. 

The fourth period lasted from 1938 to 
1945. In 1938 the first steps were taken to 
form the Special Technical Department of 
NKVD {Spetsiahl'nyy — tekhnicheskiy _ otdel, or 
STO), the Special Technical Bureau (OTB 
NKVD - Osoboye tekhnicheskoye byuro) 
and TsKB-29. In the spring of 1939 a subdi- 
vision headed by A. N. Tupolev (the '103' 
project team) was formed within the latter 


organisation. This marked the beginning of 





Above: Andrey N. Tupolev, clad in his Lieutenant-General's uniform, receives the Lenin Order from 


Chairman of the USSR Supreme Soviet Mikhail Shvernik for the creation of the Tu-4 bomber. 


the Tupolev Design Bureau's re-establish- 
ment. The prototype ofthe Tu-2 bomber was 
designed and built. The outbreak of the 
Great Patriotic War on 22nd June 1941 was 
followed by the OKB's evacuation to Omsk 
where the Tu-2 entered production at Plant 
No.166. In 1943, when the imminent danger 
to Moscow was past, the OKB returned to its 
Moscow premises at Plant No.156. Work 
then began on putting the Tu-2 into produca 
tion at Plant No.23 at Fili near Moscow; proa 
totype versions of the Tu-2 optimised for 
various duties were designed and built. 
Work was initiated on a strategic bomber 


capable of delivering a nuclear bomb. 


The fifth 
between 1945 and 1955. The enterprise 


period covers the years 
underwent a considerable expansion, sub-7 


sidiary production plants were set up, 


design sections (OKB branches) were 
established at production plants. The Tu-4 
long-range bomber - a reverse-engineered 
Boeing B-29A Superfortress - was put into 
production. The years between 1947 and 
1951 were characterised by the mastering of 
design and manufacture of jet aircraft and 
the development of the Tu-14 bomber fama 
ily. The period between 1949 and 1955 had 
as its hallmarks the development and sera 


vice introduction ofthe Tu-16, one ofthe best 





Andrey N. Tupolev attending an air event at Moscow-Tushino airfield, with aviatrice Valentina 


Grizodoobova sitting nextto him. 
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post-World War Two jet bombers, and ofthe 
Tu-95 intercontinental four-turboprop bomber, 
both of them capable of delivering nuclear 
and thermonuclear weapons. 

The sixth period covers the years 
between 1955 and 1972. It was characa 
terised by the expansion ofthe experimenta 
ing facilities, the mastering of new technolo-7 
gies and the first steps aimed at computer-7 
ising the design work. The first Soviet tura 
bine-powered airliners were derived from 
production military aircraft. These were the 
Tu-104 twinjet medium-haul airliner and the 
Tu-114 intercontinental turboprop airliner. 
The Tu-22 supersonic long-ranger bomber 
and the Tu-128 supersonic missile-armed 
long-range interceptor were developed. 
Several airborne missile-armed_ strike sys- 
tems were developed on the basis of the 
Tu-16, Tu-95 and Tu-22 mass-produced 
bombers and put into production. Dedi- 
(AVMF - Aviahtsiya 
voyenno-morskovo flota) and Air 
Force (PVO - 
rona) aircraft developed on the basis of the 
Tu-95 and Tu-114 (the Tu-95RTs, Tu-142 and 
Tu-126) and entered service. The Tu-124 and 


Tu-134, the first Soviet short-haul turbofan 


cated Naval Air Arm 
Defence 


Protivovozdooshnaya obo- 


airliners, were developed and put into pro-7 
duction. A subdivision was set up within the 
OKB for 


unmanned aerial 


dealing with the design of 
(UAVs); the 


Tu-123 Yastreb (Hawk) supersonic medium- 


vehicles 
to-long-range reconnaissance UAV was 
developed and entered Soviet Air Force ser- 
vice. Research and development work was 
conducted on aircraft with nuclear power- 


plants. 


New approaches were introduced into 
the practice of airliner design, work was cona 
ducted on the programme concerned with 
the development of the Tu-154 medium-haul 
airliner. The Tu-144, the world's first supera 
sonic airliner, was developed and put into 
production, followed by operation on a lim- 
ited scale in the Civil Air Fleet. The OKB 
directed its efforts at mastering the tech- 
niques and technology of sustained supera 
sonic flight, at making the fullest use of 
state-of-the art avionics and at introducing 
variable-geometry wings as a new element 
in the world practice of heavy aircraft con- 
struction. This approach was incorporated 
in the development and series manufacture 
of theTu-22M multi-mode long-range bomber 
and missile-carrier featuring a wing of that 
type. Much effort was devoted to creating a 
viable system of ensuring the trouble-free 
operation of a big number of various types of 
production aircraft designed by the OKB. In 
1966 Plant No. 156 was renamed MMZ 
‘Opyt' (the 'Experiment’' Moscow Machinery 
Plant; MMZ = 
nyy zavod). Until 1957 the OKB had been 


Moskovskiy mashinostroitel- 


referred to in official documents as the OKB 
of Plant No. 156, between 1957 and 1966 - 
as the OKB-156, and then as the OKB of 
MMZ ‘Opyt'. 

The seventh 
1972 and 
1972; Aleksey Andreyevich Tupolev 


period 
1990. Andrey N. Tupolev 


covers the years 
between 
died in 

(his son) leader of the 


MMZ 


was appointed the 
enterprise. From1973 
Opyt was termed MMZ 'Opyt' 


onwards the 
named after 
Andrey N. Tupolev. Work was initiated on 
prospective new airliners. The Tu-160 strate- 
multi-mode missile carn 
developed. The Tu-22M 


its Tu-22M2 and Tu-2M3 mod- 


gic intercontinental 
rier was was 
upgraded, 
ernised versions were developed and put 
The Tu-142M 


into large-scale production. 


and Tu-142MZ upgraded ASW systems 
entered production and service. The 
Tu-95MS strategic airborne missile-carrying 
system was developed. The Tu-141 Strizh, 


Tu-143 Reys and Tu-243 Reys-D medium- 


and short-range (tactical) unmanned recon-7 
naissance systems were put into production 
Tu-154M, = an 


Tu-154 


and service. So was the 


upgraded version of the airliner. 
Large-scale deliveries were made of the civil 
airliners OKB (the 


Tu-134A, TU-134B, Tu-154B and Tu-154M), 


developed by the 


appropriate work was effected to ensure 


trouble-free operation of these machines by 


foreign customers. Design’ efforts were 


directed at creating aircraft using alternative 
fuels; the Tu-155 experimental airliner using 
liquefied natural gas and cryogenic hydro-7 


gen underwent testing. Design work was 


effected on the Tu-204 medium-haul airliner 


incorporating state-of-the-art technologies; 


work commenced on the Tu-334 short-haul 


airliner. Research work was conducted on 
second-generation supersonic airliners 
under the SPS-2 programme _  (Sverkhzvuko- 


voy passazheerskiy samolyot - supersonic 


passenger aircraft), as well as on single- 
stage orbiters and 
1989 the 
Tupolev Aviation Scientific & Technical Coma 
ANTK 


kompleks). 


hypersonic aircraft. In 


enterprise was renamed the 


plex, or Tupolev {aviatsionnyy 


naoochno-tekhnicheskiy 


The eighth period begins in 1990. Eco-7 


nomic and political situation in the country 


underwent radical changes. The OKB was 
reoriented from the predominantly defence 
effort to civil tasks, necessitating a search for 
new effort directions and prospective niches 
for the aircraft designed by the OKB. The 
OKB expanded the range of projects hana 
dled by it; 


number of aircraft of various classes for civil 


design work was initiated on a 


duties, ranging from general-purpose air 
craft to gigantic intercontinental airbus-type 
airliners. The Tu-204 passed its test pro-7 


gramme and went into series production; a 


whole family of aircraft was designed on its 


Tupolev PLC 


Tupolev PLC 
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Above: The Tupolev OKB building at the corner of Radio Street and what is now the appropriately named 


Academician Tupolev Embankment ofthe Yauza River in Moscow. This shot dates back to the mid-1960s. 


basis. Further work proceeded on the SPS-2 
The Tu-334 entered 


1990s. 


and hypersonic aircraft. 


the test phase in the late In Decema 


ber 1992 the enterprise was transformed 


into the Tupolev ANTK Joint-Stock Coma 


pany, later it became a Public Limited Com- 


pany of the same name. From December 
1992 onwards the enterprise was headed by 
Director V. T. Klimov; in 1998 V. Ye. 


head of the 


General 
Aleksandrov was 


In 2001 


appointed 
enterprise. 


In 1999, 


Aleksey A. Tupolev died. 
in accordance with a directive of 
Federation, 
(PLC) 
Its founders are the Russian Feda 

'Aviastar-SP' 


the Government of the Russian 
the Tupolev Public Limited Company 
was set up. 


Aircraft Manufac- 


eration, the 
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turing Complex Joint-Stock Co. in 
Ul'yanovsk and the Tupolev ANTK. At prea 
sent, in addition to the main Moscow 


premises serving as residence for the main 
design office and for the management ofthe 
PLC, 


five branches in 


Tupolev the Tupolev 
Zhukovskiy 


Flight Test and Development Facility) 


PLC comprises 
(Zhukovskiy 
and at 
production plants in Voronezh, Kazan', 
as well as offices in 
2001 


President 


Samara and Ul'yanovsk, 


Kiev and Taganrog. In Igor’ S&S. 


Shevchuk became and General 


Designer of the Tupolev PLC. 


It is only natural that the Tupolev PLC 


continues the traditions inherited from the 


team created by A. N. Tupolev way back in 
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The new building of the Tupolev OKB on Academician Tupolev Embankment. 





Andrey N. Tupolev and his son Aleksey A. Tupolev 


suggests. 


the 1920s. At present the company concen- 


trates primarily on the development and 
marketing of commercial aircraft. Together 
with its partners, the Tupolev PLC persis“ 


tently works at perfecting further the aircraft 


created by this corporation in the recent 


years; it also conducts research along the 


prospective lines of aviation technology. 


This work comprises, above all, the upgrad- 
ing and introduction into series manufacture 
and operational use of the aircraft of the 
Tu-204/214 family, the work on the Tu-334 
programme, the work on a number of 
promising subjects in the field of develop- 
ment of aircraft for various duties. 


At present the main activities of the 


Tupolev PLC consists in developing coma 


mercial aircraft families ranging over the 


whole spectrum which comprises general- 
purpose aircraft, regional airliners, virtually 
all classes of airliners fortrunk routes, as well 
as cargo and convertible aircraft. These proa 
jects are characterised by a high level of 
technical 


perfection and high competitive- 


ness as compared to their counterparts 


abroad with respect to the main operational 
parameters. A common feature ofthese proa 
jects is the high degree of commonality 


between different classes and within the 


same type family as regards design fea- 
tures, systems, operational procedures and 


training of flight and ground personnel. 
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discuss aircraft design matters 


In our days one ofthe main programmes 
of the Tupolev PLC is the programme for the 
development and introduction into series 
manufacture and operational service of the 
passenger and 


the Tu-204/214 


cargo aircraft belonging to 
Tu-204 which 
took to the air for the first time 


1989, 


family. The 
in January 
gave birth to a whole range of proa 
duction versions which are distinguished by 
a high level of aerodynamic perfection ofthe 
airframe and thorough design of all its ele- 
the OKB to obtain a 


ments; this enabled 


range of aircraft meeting the highest world 
standards and capable of competing with 


similar aircraft produced by aircraft manua 


facturing companies abroad. The work on 
this family of aircraft is conducted under the 
Lanov- 


direction of Chief Designers Lev A. 


skiy, O. Yu. Alasheyev and |. S. Kabatov. 


In all, Russian aircraft manufacturing 
plants have built nearly thirty Tu-204s in var- 
ious versions and some ten Tu-214s. Devel- 
broad 


cargo aircraft of the Tu-204/214 family and 


oping a range of passenger and 


putting them into series production in the 
conditions of the new Russia represents a 
major achievement in the field of aircraft 
manufacture in the country which facilitates 
tasks in the 


the fulfilment of important 


national economy and strengthens’ the 


country's economic potential. Reflecting all 


this and a high appraisal of the contribution 


made by the Tupolev PLC, production plants 
and subcontractors, this work won a State 
Prize for 2003 in the field of science and 
technology, which was awarded by a Decree 
of the 


dated 9th April 2003. 


President of the Russian Federation 

The second problem of high importance 
which has long been the subject of intensive 
effort at the Tupolev PLC is the programme 
for the development of the Tu-334 short-haul 
airliner, and of a number of its variants on the 
basis of the tried and tested baseline ver- 
sion. The programme for the development 
of the Tu-334 airliner is being 


with the 


implemented 


participation of a wide range of 
enterprises of Russia and the Ukraine. 

In addition to the Tupolev PLC, the fol- 
lowing Russian enterprises are most actively 
engaged in the development and produca 
tion of the aircraft: Taganrog Aviation JSC; 
KAPO named after S. R Gorbunov; the Avi- 
astar-SP JSC; the RSK MiG Federal State 
Unitary Enterprise; the Ufa Engine Produca 
(UMPO); the MMPP 'Salyut' 


Engine 


tion Association 


Moscow Aero Production Associa-7 


tion. In the Ukraine, the Tupolev PLC coa 
operated with the 
State Manufacturing 
Plant, and the Motor Sich JSC and ZMKB 


'Progress (both based in Zaporozhye). Chief 


following enterprises: 


'Avianf Kiev Aircraft 


Designer Igor S. Kalygin is in charge ofthis 


work in the Tupolev company. 


Yid asjodn, 


At present two aircraft are flying; several 
other production Tu-334s are nearing coma 
pletion. In December 2003 the aircraft was 
awarded a type certificate and a certificate 
for meeting the standards as regards noise 
outside the cabin. At present the aircraft is 
nearing the completion of a test programme 
dealing with the enhancement of its opera- 
tional capabilities. Very soon the production 
Tu-334 is to be delivered to one of Russia's 
air carriers for operational use. The Tu-334- 
100 baseline version is intended to carry 102 
passengers over a distance of 3,150 km 
(1,958 miles). In addition to the baseline ver~ 
sion, the Tupolev PLC is working on the fol- 
lowing versions: Tu-334-100C cargo aircraft, 
Tu-334-100D 
dahl'niy, 


long-range version (D = 


long-range); Tu-334-200 version 
with increased seating capacity; these are 
supplemented by corresponding versions 
with engines of manufacture: 


Tu-334-120, Tu-334-120D, Tu-334-220. In 


foreign 


Russia alone, the market for the Tu-334 aira 
liners, as assessed by specialists, is in 
excess of 120 machines. The aircraft has 
attracted much interest on the part of air carn 
riers both in the CIS and beyond. Bearing in 
mind that this aircraft was developed as a 
replacement for the widely operated Tu-134 
short-haul airliner and taking into account its 
excellent performance and operational qual- 
ities, one may confidently say that the 
Tu-334 may soon become one of the airlin- 
ers enjoying the highest demand in Russia. 

For several years already the Tupolev 
PLC has been working hard on a prospecnr 
tive family of regional airliners - the 
Tu-324/Tu-414 featuring high economic effi- 
ciency. Aircraft of this family are charac- 
terised by a commonality of structural and 
aerodynamic features, a large-scale use of 
standardised equipment items, airframe 
structural elements, and the same set of 


avionics. The baseline version of the Tu-324 





is intended to carry 45-52 passengers over 
the distances of 3,000 and 2,500 km (1,865 
and 1,534 miles) respectively. In the execu-7 
tive version it is intended to carry 8to 19 pas- 
sengers over a distance of 7,500 km (4,661 
miles). Provision is made for combi (cargo/ 
passenger) and cargo versions of the air 
craft. The Tu-414 in its baseline version is 
intended to carry 58 to 72 passengers 
(depending on the seating layout) over a disa 
tance of 3,500 km (2,175 miles); the execu- 
tive version is expected to carry 8 to 19 
passengers over a distance of up to 10,500 
km (6,526 miles). 

Tu-324 


reached the stage of final preparations for 


At present the project has 
the prototype construction, while the Tu-414 
is at the advanced development project 
preparation and full-size mock-up construca 
tion stage. This part of the activities of the 
Tupolev company is conducted under the 


direction of V. M. Dmitriyev. 


Aleksey A. Tupolev (front row, centre, wearing glasses) and other members of the Tupolev ANTK staff during a visit to the Rolls-Royce plant. The engine in the 


background is an RB.211 -535E4 turbofan -the model 


powering the export Tu-204-120. 


Aviadvigatel’ (Solov'yov) PS-90A, Kuznetsov 
NK-93 or NK-94 (the latter uses cryogenic 


Vid sgjodn, 


fuels), as well as engines of foreign manua 
facture. The aircraft has a high degree of 
structural commonality with the Tu-204/ 
Tu-214 family; it is a highly fuel-efficient 
medium-class transport aircraft highly suitn 
able for modifications and intended primara 
ily to replace in operation the obsolete 
An-12s approaching the end of their service 
life. In the PS-90A-powered version, with a 
payload of 30 tonnes (66,150 Ib), the aircraft 
has a range of 3,000 km (1,865 miles), and 
with a payload of 20 tonnes (44,100 Ib) -a 
range of 5,700 km (38,543 miles). With the 
NK-93 engines the range will be 4,200 and 
7,000 km (2,610 and 4,350 miles) respecnr 
tively. At present the Tupolev PLC has tech- 





nical drawings and other manufacturing 





documents for this project ready; prepara- 

4 tions are in hand for its series production 
V4, which, according to plans, is to be started at 
LY the Gorbunov KAPO in Kazan'. The aircraft's 


Above: Tupolev ANTK General Designer Igor’ S. Shevchuk and Russian President Vladimir V. Putin 
descend from a mobile gangway after inspecting the interior of a Tu-204 at one ofthe MAKS airshows. 


high operational potential makes it an object 
of much interest on the part of various bod- 


ies both in Russia and abroad. 


Work is in progress on the Tu-204-330 pose aircraft which is intended to be opera As in the previous years, the Tupolev 
medium transport aircraft (formerly known ated both by civil air carriers and by the PLC has undertaken practical work aimed at 
as the Tu-330) under the direction of Chief Armed Forces. The aircraft is designed to introducing into operational service aircraft 
Designer V. M. Bliznyuk. This is a dual-pur- accept several engine types: the Russian with powerplants using alternative types of 





Another view of Putin and Shevchuk at the MAKS-2001 airshow in Zhukovskiy. It is hard to guess from Putin's customary poker face what he is thinking, but 
hopefully he is impressed by the Tupolev ANTK's products. 
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fuel (liquefied natural 
gen). In this field the Tupolev PLC 


an acknowledged leader in the world aircraft 


gas, liquefied hydro-7 


remains 


manufacturing industry. Work on this subject 
is conducted in the Tupolev PLC under the 
direction of Chief Designer V. M. Andreyev. 

As is well known, from the very begin-7 
ning of its activities the Tupolev OKB has 
been engaged in design and construction of 
In the 1960s 


snowmobiles, or aerosleighs. 


Tupolev A-3 amphibious aerosleighs were 
buit and operated in hundreds of copies at 
home and abroad. At present the Tupolev 
PLC has designed and put into series pro~ 
AS-2 


intended for a wide 


duction the amphibious aerosleigh 
range of transportation 
tasks in different regions, with differing route 
routes covered 


conditions, including the 


with loose snow, as well as routes running 


along minor navigable rivers. The work on 
this subject is conducted under the direction 
of Deputy Chief Designer A. R. Chilingarov, 

Despite the re-orientation of efforts in the 
the Tupolev OKB 


continues to devote much attention to per- 


direction of civil aircraft, 


fecting manned and unmanned combat air 


borne systems. Further work is done on 


expanding the tactical capabilities of airn 
borne systems adopted by the Long-Range 
Arm; this is 


Aviation and the Naval Air 


through the introduction of 
(PGMs) and 


Consideration 


achieved new 


precision-guided munitions 
new equipment and systems. 
is given to prospective ways of further devel-= 
airborne strike 


opment of systems and 


prospective trends in the development of 
unmanned airborne vehicles. This work is 
PLC 
direction of Chief Designers V. l. 


A. L. Pukhov and L. T. Kulikov. 


conducted in the Tupolev under the 


Bliznyuk, 


In the course of its existence the Tupolev 


design team has reached a prominent 


standing in the country and in the world in 
the field of creating aviation hardware ranga 
ing over the widest possible spectrum of 
roles and duties; it has thus demonstrated 
its ability to create flying machines meeting 


the highest world standards. 


Andrey Nikolayevich Tupolev 


(10.11.1888 to 23.12.1972) 


Andrey Nikolayevich Tupolev, an outstand- 


ing aircraft designer of the 20th century, was 
a most prominent organiser of modern air 
craft manufacturing industry in the Soviet 
Union. He held the titles of General Designer 
(the official title of Soviet OKB heads), Active 
Member of the Soviet Academy of Sciences 
and Colonel-General-Engineer of Aviation 


Technical Service; he was awarded three 


Hero of Socialist Labour titles, the Hero of 


Labour of the Russian Soviet Federative 


Socialist Republic titles and received several 


Lenin Prizes and State Prizes of the USSR. 


Yefim Gordon 


Above: 


10th 


the village of Pustoma- 


Andrey N. Tupolev was born on 


November 1888 in 


zovo, Tver' Province, in afamily belonging to 


the gentry. Tupolev's ancestors on his 
father's side stemmed from Siberian Cosa 
sacks who by their service earned the rank 


of a senior officer and were granted the 


nobleman status by the Emperor. In 1918 
Tupolev graduated from the Moscow Higher 
(MVTU~ - 


tekhnicheskoye 


Technical College Moskovskoye 


vyssheye oochilishche). 


Being a disciple and first assistant of Nikolay 


Ye. Zhukovskiy in the founding of TsAGI, 
Tupolev became the founder of all-metal 
heavy aircraft construction in the Soviet 


Union/Russia and in the world. 
In 1918 Tupolev started his active work in 
at TsAGI 


Department which in 


the field of aircraft design as the 
chief of the Aviation 
1922 became the basis for Tupolev's design 
(OKB), 


work started with designing a 


bureau later to gain world renown; 


his design 
building a series of aero-sleighs and speed- 


boats incorporating wide use of aluminium 


alloys. In 1922 Tupolev started designing all- 


metal aircraft. In the period up to 1936 the 


designs evolved under the direction. of 


Tupolev included eight torpedo boats, sev-7 


eral types of snowmobiles and nearly fifty 


types of aircraft, including a number of 
machines which became important landa 
marks in the history of Soviet/Russian avia- 
tion. The aircraft in question are the ANT-4 
(TB-1), ANT-6 (TB-3), ANT-42 (TB-7), ANT-9 
(PS-9), ANT-40 (SB), the gigantic ANT-20 
and the record-breaking ANT-25. During 


these years Andrey N. Tupolev, along with 


designing new aircraft, was actively 


engaged in solving numerous” problems 


associated with organising large-scale mana 


ufacture of all-metal aircraft; he sought and 


obtained decisions on the construction of 


Igor’ S. Shevchuk during the Tu-334-100's type 


certificate was handed over by CIS Interstate Aviation 





certificate award ceremony on 26th July 2004. The 


Committee Chairman Tat'yana G. Anodina (right). 


new aircraft manufacturing plants and moda 


ernisation of the existing ones, including 


numerous” aircraft engine factories and 


equipment manufacturing enterprises. All 
this bespeaks of his broad outlook in dealn7 
ing with the problems of this industry, ranga 
ing far beyond the specific problems of his 
own design bureau. 

In 1936 A. N. 
Chief Engineer of GUAP NKTP while 
ing the post of the chief of OKB-156. 


new capacity he shaped the strategic direc 


Tupolev was appointed 
retainn 
In this 
tions of the Soviet aircraft industry's devela 
opment. 

In October 1937 Tupolev became a vica 
tim of unjustified 


NKVD 


repressions on the part of 
(security services). He remained in 
1941. 


1953 and the denuncia 


detention until July However, even 


after Stalin's death in 
he was not cleared of 


1956. 


ation of Stalinism, 
criminal charges until 

While 
design work ofthe Special Technical 
of NKVD, as TSKB-29 
Design Bureau-29); 
tion that the Tu-2, 
Second World War, 


production. 


in detention, Tupolev directed the 
Bureau 
also known (Central 
it was under his direc- 
one of the best tactical 
bombers of the was 
designed and put into series 
Some ten types of aircraft and torpedo boats 
developed under the direction of Tupolev 
took part in that war; they made a considera 
able contribution to the defeat of Germany 
and Japan. 

1941 


rank of Chief Designer. In 


held the 
1956 he was proa 


From onwards Tupolev 


moted to the rank of General Designer. Dura 
ing the post-war 
headed the 


work concerned with 


period Andrey N. Tupolev 


technical management of the 
launching production 
the Tu-4 - a copy ofthe Boeing B-29 bomber. 
Having developed a series of long- and inter~a 
continental-range bombers 


strategic com- 
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Aleksey A. Tupolev, head of the Tupolev OKB 
from 1972 to 2001. 


prising the Tu-16, Tu-95 and Tu-22, he laid 
the foundation ofthe Soviet Union's airborne 
component of the nuclear deterrent triad in 
the cold war. By developing and putting into 
series production the Tu-104, Tu-114, Tu-124, 
Tu-134 and Tu-154 jet and turboprop airlin- 
ers intended for trunk routes of varying stage 
length, which shouldered up to 75-85% of 
passenger traffic in the country, Tupolev 
introduced the jet age in the Civil Air Fleet 
and brought air travel within reach of the 
broadest sections of population. 

Tupolev exercised overall control of the 
design effort which resulted in the develop-7 
ment of the Tu-22 and Tu-128, the first Soviet 
heavy supersonic aircraft; the first-generan 


tion supersonic airliner Tu-144; the first ver- 





Igor’ S. Shevchuk, the current head ofthe 
Tupolev PLC. 
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sions of the Tu-22M multi-mode supersonic 
bomber. He also supervised the work on the 
initial studies of the Tu-160. Work was in 
progress on UAVs. 

Andrey N. Tupolev was a member of the 
Soviet Union's Central Executive Committee 
(a state power body in the 1930s); he was 
elected a deputy of the USSR Supreme 
Soviet. His merits in the country's service 
were duly acknowledged and rewarded: he 
was three times awarded the Hero of Sociala 
ist Labour title, the title of Hero of Labour of 
the Russian Federation (then part of the 
USSR), the Zhukovskiy Prize, the Lenin 
Prize, the State Prize of the USSR (five 
times). Tupolev was elected a member hon~ 
oris causa of Great Britain's Royal Aeronau-7 
tical Society; the US Institute of Aeronautics 
and Astronautics. He was awarded FAI's 
Gold Medal, a gold medal of the Society of 
Founders of the Aviation of France, the 
Leonardo da Vinci Prize. He was decorated 
by eight Lenin Orders, an Order of the Octo-7 
ber Revolution, a Suvorov Order (Second 
Degree), an Order of the Great Patriotic War 
Labour Red 
Orders, a Red Star Order, a Sign of Honour 


(First Degree), two Banner 
Order, as well as many medals. Tupolev's 
name has been given to the Tupolev PLC, to 
the Kazan' State Aeronautical University and 
to an island in the bight of Obskaya Guba in 
the Kara Sea. His bust is placed on a 
pedestal in the town of Kimry, Tver’ Region; 
a secondary school in the village of Pusto- 
mazovo bears his name. Every day his name 
is taken to the sky, painted on the sides of 
hundreds of aircraft developed under his 
guidance in his lifetime and by his disciples 


and followers after his death. 


Aleksey Andreyevich Tupolev 
(20.05.1925 to 12.05.2001) 
Aleksey A. 


Soviet/Russian aircraft designer. He held the 


Tupolev was a prominent 
titles of General Designer, Doctor of Techni- 
cal Sciences, Active Member of the Soviet 
Academy of Sciences, Head of a Chair and 
Professor at the Moscow Institute of Aviation 
Technology, holder of Lenin and State Prizes 
of the USSR. 

Aleksey Tupolev was born in Moscow. 
He graduated from the Moscow Aviation 
Institute in 1949. Prior to that, in 1942, he 
was enrolled in the Tupolev OKB and partica 
ipated in the work on the Tu-2. Later he par~ 
ticipated directly in the design and 
development work on the Tu-16, Tu-95, 
Tu-104, Tu-114, Tu-22 and Tu-128. From 
1956 he headed the OKB's subdivision 
responsible for the development of UAV: the 
Tu-121, Tu-123 Yastreb, Tu-139 Yastreb-2, 
Tu-143 Reys and other aircraft. From 1963 
he was chief designer of the world's first 


supersonic airliner, the Tu-144. From 1973 


onwards, in the rank of General Designer, he 
directed the work on upgrading the Tu-154 
(Tu-154B, Tu-154M) and the Tu-22M (Tu-22M2 
and Tu-22M3), as well as the work on aircraft 
using alternative types of fuel. Aleksey 
Tupolev exercised overall direction of the 
development work on the Tu-160, and on the 
Tu-204/Tu-214 family of airliners, initiated the 
work on the Tu-334 family of airliners. 

He conducted comprehensive teaching 
and research work in the Moscow Institute of 
Aviation Technology and the Institute of 
Automation of the USSR Academy of Sci- 
ences. A. A. Tupolev is the author of numera 
ous articles on the problems. of aircraft 
construction and automation, of instrucn 
tional materials on the design of modern air 
craft for institutions of higher education. 

Decorated with three Lenin Orders, the 
Orders of Labour Red Banner and 'Sign of 


Honour', with medals. 


Igor’ Sergeyevich Shevchuk 
(born 30.01.1953) 
Aircraft designer, manager and organiser of 
production in the aircraft industry. General 
Designer, President of the Tupolev PLC. 
Holder of the Distinguished Aircraft Con- 
structor title, recipient of a State Prize in the 
field of science and technology for 2003. 
Igor’ S. Shevchuk was born in the town 
of Slutsk, Minsk Region, Belorussia. He 
graduated from the Moscow Aviation Insti- 
tute in 1977. Since 1976 he has been work- 
ing at the Tupolev OKB. In 1980, after a 
period of service in the Soviet Army, he 
resumed his work in the OKB and was 
assigned to the engine division. He was 
engaged in designing engine cowlings of 
the Tu-144, TU-144LL, Tu-155, Tu-204, 
Tu-334, Tu-160 and other aircraft. In the 
course of his work in the OKB Shevchuk 
occupied consecutively the following posi- 
tions: leading designer, chief of design 
team, chief of department, deputy chief of 
division. In 1994 he was appointed director 
of the Moscow branch of the Tupolev ANTK 
PLC. In 1998 he became Chairman of the 
company's Board of Directors and director 
responsible for product support of the com- 
pany-designed aircraft; since 2000 he is 
Senior Vice-President for Design and Proto-7 
type Construction. Since 2001 he is Presi- 
dent of the Tupolev PLC and General 


Designer. 


In his capacity as the leader of the 
Tupolev PLC lIgor' Shevchuk is making an 
important contribution to the development 
of aircraft bearing the Tu brand, to promota 
ing their sales and enhancing the coma 
pany's image at home and abroad. He is the 
author of numerous scientific and popular 
various 


science articles’ in publications. 


Awards: Tsiolkovskiy Star medal. 


ANT-1 single-seat light aircraft 


In 1920 the Main Administration ofthe Work-= 
ers’ and Peasants' Red Air Fleet (GU 
RKKWF~ - Glahvnoye oopravleniye Rabo- 
che-krest'yahnskovo krahsnovo vozdoosh- 
novo flota, that is, Air Force) directed 
scientists to develop light and strong alloys 
for use in aircraft construction After arduous 
research carried out by a group of speciala 
ists, including |. Sidorin, V. Bootalov and Yu. 
Moozalevskiy, at the Gospromtsvetmet 
(State Non-Ferrous Metallurgy) Factory in 
the town of Kol'choogino, Vladimir Region, 
the first samples of a new alloy, named koi- 
choogaluminiy, were cast. The alloy proved 
to be both light and sufficiently strong. The 
production of sheets and shaped sections 
began in the autumn of 1922, followed by 
corrugated sheet and rolled sections the foln- 
lowing year. After a detailed examination of 
the new alloy's characteristics, a special 
TsAGI commission decided that the alloy 
could be used in aircraft construction and 
that it should be applied to the building ofthe 
new ANT-1_ light sports aircraft then under 
development. 

Work on the ANT-1 began in 1921 in 
TSAGI's Aviation Department at the initiative 
of Tupolev who headed the design group. 
This was to be first in the extensive family of 


aircraft bearing the designations 'ANT' and 


Tupolev PLC 


Tupolev PLC 


Da 
THE PRE-WAR 
DESIGNS 











Three views of the Tupolev OKB's firstling, the ANT-1 
cranks and the exhaust collector ring on the Anzani engine driving a quite large propeller. Note also the protruding ribs on the fabric-covered wings and the 
shape of the horizontal tail. 


Sports aircraft; it was also the first aircraft to utilise the new kol’choogaluminiy alloy. Note the faired aileron 
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Did Asjodn, 


Left: Tupolev OKB design staff pose with the 
ANT-1 before the first flight, with E. |. Pogosskiy 
in the cockpit. Andrey N. Tupolev pats the 
fuselage, as if giving his blessing forthe maiden 
flight. The large wheels are noteworthy. 


Below left: Four views ofthe ANT-1. 


later ‘Tu’. The ANT-1 was a cantilever low- 
wing monoplane of composite construction 
powered by a 35-hp Anzani engine, kol- 
choogaluminiy was used in the construction 
ofthe fuselage, wings and tail assembly, and 
despite the fact that the basic materials on 
this experimental aircraft were still wood and 
fabric, the testing of the ANT-1 enabled the 
advantages of the new material to be 
assessed. The aircraft took over a year to 
build - from April 1922 to October 1923. The 
first flight on 21st October 1923 was made 
by pilot and engineer E. |I. Pogosskiy from 
the former cadets' parade ground at Lefor- 
tovo in Moscow. After a number of test 
flights, the sole Anzani engine available 
became unserviceable and no further flights 
were made. Until 1937, when it was 
scrapped, the sole example of this progeni- 
tor of the Tupolev line was housed in the 


assembly shop of Factory No.156. 


Specifications of the ANT-1 


Length 5.4 m 
Wing span 7.2 m 
Height 1.7m 
Wing area 10.0 m 
Normal take-off weight 360 kg 
Maximum airspeed at sea level 125 km/h 
Service ceiling 600 m 
Endurance 4 hours 
Crew 1 


A NT-2 light passenger aircraft 

The successful use of kol'choogaluminiy 
components (sheets, corrugated skin, seca 
tions, tubes and rivets) allowed the Tupolev 
design group to embark on a small all-metal 
aircraft. In May 1923 at the behest ofthe Air 
Force Administration (UWS - Ooọopravleniye 
voyenno-vozdooshnykh see/) the Commit- 
tee for All-Metal Aircraft Construction began 
work on a single-engined aircraft in a two- or 
three-seat passenger version and a recon- 
naissance version with a dorsal cockpit for 
an observer/gunner. The resulting ANT-2 
was a cantilever high-wing all-metal mono- 
plane powered by a 100-hp Bristol Lucifer 
three-cylinder radial engine. 

Construction of the first ANT-2 was com- 
pleted in May 1924, and first flown by pilot- 
engineer N. I. Petrov on 26th May. Tests 
continued until April 1925 and resulted in 
the decision to build a batch of five 


machines in the workshops ofthe Kol'chug- 


ino Factory. The series production model 
designated ANT-2b/'s was to be fitted with a 
200-hp Wright engine and accommodate a 
pilot and two passengers. But due to the 
amount of work involved in preparing the 
ANT-3 (R-3) for full-scale production, the 
design team was unable to carry out this 
intention and only a single example of the 
ANT-2b/s was built in 1930. The plan to pro-7 
duce the reconnaissance version was not 
implemented. The preserved and restored 
ANT-2 can be seen at the Central Russian 
Air Force Museum in Monino, south of 


Moscow. 


Specifications of the ANT-2 





Length 7.6 m 
Wing span 10.45 m 
Height 2.12 m 
Kngarea 17.89 nf 
Normal take-off weight 837 kg 
Maximum speed at sea level 207 km/h 
Service ceiling 3,300 m 
Range 750 km 
Crew 1 
Passengers 2 





ANT-3 (R-3) two-seat reconnaissance 
aircraft and PS-3 mailplane 

At the beginning of 1924 the Scientific & 
Technical Committee ofthe Air Force Admina 
istration (NTK UWS) tasked TsAGI with the 
development of a two-seat reconnaissance 
aircraft powered by an American 400-hp 
Ford Liberty liquid-cooled Vee-8 engine. 
Draft design studies commenced in July and 
on 15th September an agreement was 
signed between UWS and TsAGI whereby 
the first prototype was to be completed by 
19th March 1925. The requirement called for 
the machine to have a maximum speed of 
215 km/h and a ceiling of 5,500 m with a pay- 
load of 820 kg. It was intended that the air- 
craft should also be used for the close air 
support of ground troops and to carry 
bombs and machine-guns. 

A. N. Tupolev was directly responsible 
for the overall design, with various aspects 
delegated to Aleksandr |. Putilov (fuselage), 
Vladimir M. Petlyakov (wings), and 
N. I. Petrov and E. |. Pogosskiy (engine 
installation). The aircraft was of sesquiplane 
configuration to provide the necessary 
manoeuvrability and field performance with 
the engine power available. The upper wing 
was attached to the fuselage by small struts 
or 'cabanes' The fuselage cross-section was 
almost triangular and similar to that used on 
the ANT-2, while the fuselage, wings and tail 
assembly had a corrugated kol'choogalu- 
miniy skin. Its original design features 


included a pyramid-type landing gear with 


Tupolev PLC 


Tupolev PLC 


Tupolev PLC 


Tupolev PLC 














Top, centre and above: Three-views ofthe passenger-configured first prototype ANT-2 on skis for winter 


trials in late 1924. The main landing gear design is noteworthy. 


bungee rubber shock-absorbers and Armament consisted of a single syn- 
cranked wheel half-axles, and the use of chronised Vickers machine-gun (1924 
cylindrical Lamblin shuttered radiators in the model) mounted externally on the port side 
engine cooling system; such radiators being of the fuselage and twin Lewis guns on a 
used for the first time on a Soviet-designed Tur-4 ring mount in the rear cockpit. Eight 
aircraft. beams were fitted to carry Der-7 bomb racks 





A view of the ANT-2 on wheels. Note the pilot sitting in the open cockpit. 
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Four views ofthe ANT-2 in passenger configuration, The hatched lines on the port side view indicate the 


internal structural members of the fuselage. 


for small bombs triggered by an Sbr-8 bomb 
release unit. The aircraft's reconnaissance 
equipment comprised a hand-held Potte 
1D/S camera. 

Lack of expertise in metal aircraft cona 
struction and the shortage of materials 
delayed construction of the prototype. The 
first prototype with a Liberty 12A engine 
(manufactured in the USSR as the M-5) was 
completed in 1925, making the first flight on 
10th July with test pilot V. N. Filippov at the 
controls. After a number of modifications 
and a checkout flight from Moscow to 


Khar'kov and back, the aircraft was submit- 
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ted for state acceptance trials which were 
carried out by test pilot Mikhail M. Gromov, 
with Vladimir S. Vakhmistrov as his 
observer, between February and April 1926. 
On the basis ofthese test results, a second 
prototype ANT-3 was built. In August 1926 
positive test results were obtained by test- 
pilot A. I. Tomashevskiy using firstly a Lib- 
erty and then a 12-cylinder liquid-cooled 
W-block Napier Lion engine and it was 
decided to place the ANT-3 in series proa 
Factory (GAZ) 


No.5 (later redesignated Factory No.25) in 


duction at State Aviation 


Moscow. 


The first production 
ANT-3 as the R-3 


example of the 
([samolyot-] razvedchik - 
reconnaissance aircraft) fitted with a Liberty 
engine began testing in June 1927. In 1928 
factory No.25 began series production ofthe 
R-3 with the M-5 engine but production was 
transferred later that year to Factory No.22, 
then located at Fili, a western suburb of 
Moscow (now long since part ofthe city). 
To improve the performance of the proa 
duction series, the M-5 engine was replaced 
by a Lorraine-Dietrich 12Eb engine provid- 
ing 600 hp for take-off and a nominal output 
of 450 hp. In May 1928 the revised version 
underwent state acceptance trials at the Air 
Institute (Nil WS - 


institoot voyen- 


Force Research 
Naoochno-issledovatel'skiy 
no-vozdooshnykh _ seel) and shortly after 
wards entered series production at Factory 
No.22 as the R-3LD (the suffix denoting Lora 
raine-Dietrich). Factory No.22 supplied the 
Red Air Force with a total of 79 R-3LDs up to 
the spring of 1929, and 103 examples ofthe 
ANT-3 (R-3) were built (including the two pro-7 
totypes) before production ended that year 
(WS records, however, show a total of 113 
to 115 examples built). 

In addition to the machines detailed 
above, the following prototype modifications 
and projects included: 

e a project of 1927 for a light bomber 
based on the R-3 which was not accepted, 
although the R-3 did fulfil the light bomber 
role in Red Army Air Force service; 

e an R-3 with a 500/700-hp BMW IV 
engine was tested between 10th September 
1928 and 11th April 1929 but not accepted 
for series production; 

* a project of 1928 for converting R-3s 
with M-5 engines for carrying mail. In 1929 
the first demilitarised example entered sera 
vice with the Civil Air Fleet (GVF), that is, the 
Soviet airline Aeroflot, as the PS-3  (poch- 
tovyy samolyot - mailplane). In the early 
1930s some 30 R-3s were thus converted. 

The first R-3 aircraft began to enter WS 
service in the spring of 1929 and were allon 
cated to units around Moscow, in the Tran- 
scaucasus and Central Asia. 93 R-3LDs and 
19 examples ofthe R-3M-5 were in service in 
October 1929. Both versions saw action in 
the early 1930s against the basmachi (anti- 
Soviet guerrillas in Central Asia) where the 
machines were used primarily for recon- 
naissance, ground-attack and as light 
bombers. The last R-3LDs were withdrawn 
from service and replaced by the R-5 at the 
beginning of 1935. The PS-3 continued in 
Civil Air Fleet (GVF - Grazhdahnskly voz- 
dooshnyy flot) service until 1933. 

The first two examples ofthe ANT-3 were 
used for long-distance flights to demona 
strate the reliability of the first series-built air= 


craft from the Tupolev Design Bureau. 





Above and right: RR-SOV, the Liberty-engined 
prototype ANT-3 (R-3) reconnaissance aircraft. 
The aircraft was named Proletarly and bore the 
titles of the Aviakhim voluntary society for the 
support of aviation and the chemical industry. 
Note the design ofthe interplane struts, the 
faired rubber shock absorbers and the ladder 
placed under the tailskid. 


Centre right: This head-on view illustrates the 
twin Lamblin radiators of ANT-3 RR-SOV. 


Bottom right: This unmarked example ofthe 
ANT-3 was displayed at an airshow in Berlin. 
Note that the rear cockpit for the 
observer/gunner is faired over. 


Registered RR-SOV and named Prole-= 
tary (Proletarian), the prototype first ANT-3 
was flown by M. M. Gromov and E. V. 
Rodzevich over the Moscow-Konigsberg- 
Berlin-Paris-Rome-Vienna-Prague-Warsaw- 
Moscow route - a distance of 7,150 km - in 
34 hours and 15 minutes’ flying time on 31 st 
August - 2nd September 1926. At an aver- 
age speed of 210 km/h, this was a new 
national speed record for long-distance 
flights. 

The second production ANT-3M-5, regis- 
tered RR-INT and named Nash otvet (Our 
answer [to the warlike rhetoric of Lord 
Chamberlain]), was flown by S. A. Shes- 


takov and D. F. Fufayev from Moscow to 


Specifications of the R-3LD 





Length 9.885 m 

Wing span 13.02 m 

Height 3.05 m 

Wing area 37 n¥ 

Normal TOW 2,090 kg 

Service ceiling 4,920 m 

Bomb load 256 kg 

Armament 1 x PV-1 machine-gun (250 rounds) 


2x DA machine-guns (500 rounds) 
Crew 2 
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1d Aejodny 


D1 sejodny 


31d Agjodny 





Dg Aajodny 


A production R-3M-5 powered by the Soviet 
version of the Liberty engine (and hence having 
the same Lamblin radiators). Note the underwing 
bomb racks and the pre-war style of the Red 
Army Air Force insignia (with a circle inside the 
star) on the rudder. 


The other production version, the R-3LD 

powered by a Lorraine-Dietrich engine, had a 
totally different cowling design with a circular 
forward-mounted radiator. The bomb racks are 


barely visible in this view. 


Another aspect of the same R-3LD, showing to 
advantage the twin Degtyaryov DA machine-guns 
on the TUR-4 ring mount in the rear cockpit. 


An upper rear view of a production R-3LD, 
showing the shorter span of the lower wings. 
Note that, in keeping with the day's standard, the 
WS RKKA star insignia was applied to the tops 
of the stabilisers as well as to the upper wings. 


Opposite page: 


Top left: Three views of the single-seat ANT-3 M-5 
displayed in Berlin. 


Top right: Three views of the R-3LD. 


Bottom left, top to bottom: The second 
production ANT-3 M-5; the ANT-3 prototype in 
late guise with revised cowling and Osoaviakhim 
titles, a production R-3 M-5 named _  Puteyets 
(Railway worker) and paid for by railroad trade 
union donations, the prototype in early guise and 
an R-3 M-5 with simplified interplane struts. 


Bottom right, top to bottom: An R-3LD, an ANT-3 
fitted experimentally with a BMW IV engine, an 
ANT-3 M5 named Rossino (after a Russian 
town),a PS-3 mailplane registered CCCP-J1738 
(ie, SSSR-L738) and a typical R-3 M-5. 
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Tokyo viaSarapul, Omsk, Novosibirsk, Krasa nicheskoye byuro, or Ostekhbyuro) attached 
noyarsk, Irkutsk, Verkhneudinsk, Chita, to the Scientific & Technical Department of 
Nerchinsk, Blagoveshchensk, Spassk, the All-Russian Council for the National 
Nanyuan and Yokohama and back On 10th- Economy (YSNKh - Vserosseeyskiy sovet 
22nd September 1927. The aircraft covered narodnovo khoziaystva) raised the vital 
22,000 km, spending 153 hours in the air. question of providing a heavy aircraft capa-7 


ble of carrying bombs, mines or torpedoes. 


ANT-4 (TB-1) heavy bomber; On 9th July that year the Ostekhbyuro asked 

G-1 transport TsAGI to provide basic figures for an aircraft 

In 1924 the Special Technical Bureau for able to carry such armament. Two special 

New Defence Technology  (Osoboye tekh- conditions were imposed: the aircraft's air- 
—_— 
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This view graphically shows the difference in size between the ANT-2 and the ANT-4. Note the latter's 
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Tid Aejodn, 


speed should be no lower than 165 km/h 
and the payload should be at least 2,000 kg. 

At first an attempt was made to order 
such machines from the United Kingdom, 
but the British did not build large all-metal 
aircraft of the type needed. Nevertheless, 
they agreed to produce such machines ata 
cost of 400,000 to 500,000 roubles each 
over a period of eighteen months. Neither of 
these conditions proved acceptable, and in 
October 1924 TsAGI responded to the 
Ostekhbyuro's request with the preliminary 
details for an aircraft designated ANT-4: 

* itwas to be powered by 400-hp Bristol 
Jupiter nine-cylinder radial engines; 

* the payload would be 960 kg; 

e the fuel capacity would be sufficient for 
an endurance of no less than three hours; 

e the airspeed would be no lower than 
160 km/h; 

* the landing speed would be 85 km/h; 

e the service ceiling would be 3,800- 
4,000 m. 

Tupolev promised to build the aircraft in 
nine months for the sum of 200,000 roubles. 
In accordance with the draft design it was to 
be an all-metal cantilever-wing monoplane 
with two 400-hp engines, an all-up weight of 
5,350 kg, atop speed of 190 km/h, a ceiling 
of 4,230 m and an operational radius of 750 
km. The total load of bombs or mines was 
960 kg. On 10th November 1924 the VSNKh 
approved the order for TsAGI to build the 
machine, with work officially beginning the 
following day. From the very outset the 
UWS showed great interest in it, and in April 
1925 the Air Force gave TsAGI its operational 
requirements for such a bomber: 

* maximum airspeed at 2,000 m - 
170-189 km/h; 


Above left: The first prototype ANT-4 (TB-1) with 
a ski undercarriage and apparently an external 
fuel tank under the fuselage. The tailskid rests on 
some sort of support. Note the extensively 
glazed bomb-aimer's station in the nose. 


Left: This view of the first prototype on wheels 
shows the Napier Lion engines (closely cowled, 
except for the three cylinder blocks) and the twin 
Lamblin radiators arranged side by side under 
the wings. 
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aileron horn balances. 


Right: A commercial transport version ofthe 
ANT-4 was brought out as the G-1 .Unlike the 
basic bomber, it had an enclosed cockpit. 


Below right: A production TB-1 P floatplane 
torpedo-bomber serialled '4 Red’. Production 
aircraft had M-17 engines with forward-mounted 
radiators. Note the twin landing lights under the 
port wing and the dorsal ram-air driven generator. 


e climb time to 2,000 m - 18 minutes; 

e payload -1,200 kg (including a 600-kg 
bomb load); 

* endurance - 6 hours; 

* defensive armament - nose and dorsal 
positions, each with twin machine-guns, and 
a single machine-gun on aventral mount. 

All the design work, completion of worka 
ing drawings and construction was supera 
vised by A. N. Tupolev. A. A. Arkhangel'skiy 
headed the forward fuselage design team, 
V. M. Petlyakov was responsible for the wing 
design, N. S. Nekrasov forthe tail assembly 
and A. |. Putilov forthe fuselage. The group 
responsible for the powerplant was headed 
by 1.1. Pogosskiy, the control system group 
by Igor’ V. Chetverikov and the undercar- 
riage group by N. I. Petrov. 

In spite of organisational problems - the 
lack of adequate production accommodan7 
tion, the shortage of workers and so on - the 
ANT-4 powered by two W-12 Napier Lion 
engines with twin Lamblin radiators was 
ready by the date set, and was accepted by 
a special commission on 25th August 1925. 

On 25th November 1925 test pilot 
A. |. Tomashevskiy made the maiden flight, 
with factory tests continuing through the 
winter and into the spring of 1926. State 
acceptance trials were held between 11th 
June and 2nd July 1926, and on 10th July 
the machine was handed over to the WS. 

On 19th August the UWS concluded an 
agreement with TsAGI forthe construction of 
a second prototype ANT-4 (known as a 
dooblyor, ‘'understudy', in Soviet terminol-= 
ogy of the day) complete with defensive 
armament and bomb racks which was to 
serve as the pattern aircraft for the produca 
tion TB-1 (tyazholyy bombardirovshchik - 
heavy bomber). The dooblyor differed from 
the first prototype in having 480/600-hp 
BMW VI Vee-12 engines in redesigned 
nacelles with forward-mounted radiators, a 
shorter wing span, decreased wing area and 
a revised fuselage nose. The aircraft was 
completed on 17th February 1928 and mana 


ufacturer's tests by pilot Mikhail M. Gromov 


Above right: Bearing the registration URSS-300 
(the URSS- prefix was used for aircraft flying 
abroad in the 1930s), Osoaviakhim titles and the 
name Strana Sovetov (The Soviet State), the 
second prototype was used for publicity flights. 


Right: The same aircraft refitted to floatplane 
configuration for a flight from Moscowto New 
York in 1929. Note the revised nose. 
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Top to bottom: The TB-1 P floatplane torpedo-bomber, the landplane TB-1 
left half depicts the Napier Lion-engined first prototype ANT-4 and the right half shows an M-17 powered TB-1 


with navigator S. A. Danilin and observer 
Kravtsov followed in July and August. State 
acceptance trials of what was now desig-7 
nated TB-1 ensued between 15th August 
1928 and 26th March 1929 before it was 
approved for WS service. 

In a relatively short space of time, the 
young Tupolev design team had succeeded 
in creating an aircraft which incorporated the 
most advanced concepts of the day in the 
fields of aerodynamics, structural mechan-7 
ics and technology. The ANT-4 (TB-1) 


became an important milestone in the his- 
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tory of world aviation as the first 
multi-engined monoplane. 
Preparation of production drawings and 
documentation under way even 
dooblyorwas being built. 
the Air Force Administration 
Moscow Factory No.22. 1929 the first 
production TB-1 with two BMW VI 


was finished. Structurally identical to 


the second prototype, but all the shortcom- 
discovered 


acceptance 





on skis, an upper/lower view ofthe production TB-1 and a ‘split identity’ front view; the 
with a wire aerial and a scrap view of the float. 


planned series production of the TB-1 at 
Factory No.22 began after monitored state 
trials of the second production example at 
Nil WS between ist August and 19th Octo- 
ber 1929. The machine was built in small 
batches until early 1932. Altogether 216 
examples were built of which 66 were TB-1 P 
floatplane versions built forthe Naval Air Arm 
(AVMF). 

After the BMW VI had entered licence 
production as the M-17, the latter engine 
was installed on the TB-1 (together with 


imported examples) from 1929 onwards. 


such aircraft being referred to in official doc- 
uments as the TB1-2M17. Production of the 
TB-1 continued until early 1932 and it offi- 
cially remained in service until 1936. How-7 
ever, a few were still operated by WS units 
right up to the outbreak of the Great Patriotic 
War on 22nd June 1941, although as far as 
their performance was concerned they had 
been obsolete since the mid-1980s. 

In addition to the main bomber version, 
the following variants were devised: 

e various types of ski undercarriage 
were tested - metal and wooden skis and 
skis of composite construction. Metal skis 
designed at TSAGI were found to be the best, 
but they proved costly, which is why aircraft 
in squadron service had wooden skis; 

e the TB-1 P  (poplavkovyy - equipped 
with floats) was a seaplane torpedo-bomber 
version produced at Taganrog Factory 
No.31 from 1931. 66 examples were built; 

e the use of solid-propellant rockets to 
assist take-off was tested on two production 
examples ofthe TB-1 in 1933-34; 

e in-flight refuelling tests were carried out 
between 1933 and 1935 using one TB-1 asa 
tanker and another as the receiver aircraft; 

* a production TB-1 was fitted with addi- 
tional fuel tanks in 1932 in a bid to extend the 
aircraft's operational radius to 800 km; 

e a TB-1 was modified as an in-flight 
launch platform for Tupolev l-4 and Polikar- 
pov l-5 fighters in 1931 during tests of the 
Zveno (flight, as a tactical unit) system 
devised by Vladimir Vakhmistrov; 

e a TB-1 was used in trials ofthe RS-132 
and RS-245 unguided rockets at the Gas 
Dynamics Laboratory (GDL) from 1932; 

e a radio-controlled TB-1 known as the 
TMS (telemekhanicheskiy samolyot - 'tele- 
metrically controlled aircraft') was used by 
the Ostekhbyuro's Bekauri OKB in 
Leningrad during research into the remote- 
controlled 'flying bombs'; 

e the designation G-1 (groozovoy 
[samolyot]}) was given to demilitarised 
TB-1s transferred for service as cargo air 
craft with the Civil Air Fleet (GVF). Some 
examples used as cargo aircraft by the Red 
Air Force retained their armament; 

e the TB-1 forthe Airborne Forces (VDV- 
Vozdooshno-desahntnyye voyska). In 1931 
twelve examples of the TB-1 were trans- 
ferred to the VDV for the experimental transa 
portation of troops and delivery of army 
equipment and supplies (various external 
pods and fittings were used for this). 

The Red Army Air Force received it first 
TB-1 bombers in late 1929 and early 1930. 
Their baptism of fire came during the clash 
between the USSR and China over the Chi- 
nese Eastern Railway in the autumn of 1929, 
and they then remained in first-line WS ser- 


vice until the mid-1930s. As a military trans- 


Top to bottom: 
beefed-up landing gear; 
second prototype ANT-4 as a floatplane; 


port, the TB-1 saw action during the clashes 


with Japan at Lake Khasan 1938 and on 
the Khalkhin-Gol river in 1939, as well as dur- 
ing the 'Winter War' with Finland 


During the entire period ofthe Great Patriotic 


behind the front-lines as a transport, 


reconnaissance aircraft, 


gliders. After the end of the war these aircraft 
saw out their Russia and 
Siberia (the last G-1 was still based at Dikson 
restored example ofthe G-1 can be seen at 
the GVF Museum 

A number of ANT-4s 


standing flights and set 


in Ul'yanovsk. 





Zveno aerial launch platform with two l-4 fighters on top of the wings and a 


a TB-1 P with a torpedo attached; a TB-1 with alternative types of skis; the 
and the first prototype with an external tank. 


They were also used by Soviet Arctic 
research expeditions. 

The first prototype ANT-4 was used by 
A. |. Tomashevskiy to set two world records 
for endurance with payload: on 2nd July 
1926 an endurance of 4 hours and 15 mina 
utes with a payload of 2,054 kg and on 10th 
July 1926 an endurance of 12 hours and 4 
minutes with a payload of 1,075 kg. 

The second prototype ANT-4, registered 
URSS-300 and named Strana Sovetov (the 
Soviet State) was flown by a crew compris-7 
ing S. A. Shestakov, F. Ye. Bolotov, B. V. Ster- 
ligov and D. V. Fufayev over a distance of 
21,242 km from Moscow to New York via 
Omsk, Khabarovsk, Petropavlovsk-Kamchat- 


skiy, Attu Island, Seattle and San Francisco 
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Opposite page, left column, top to bottom: 
The TB-1 could be used as a transport aircraft. 
Here a Soviet T-38 amphibious light tank is 
suspended on a special frame beneath the 


fuselage. 


The aircraft could also perform troop transport/ 
troopship duties when a special personnel cabin 


with windows was fitted as shown here. 


This TB-1 carries a cargo pod with an airfoil-like 
section and an external fuel tank further aft. Note 
that operational TB-Is invariably had wheels with 


exposed spokes. 


Red Army personnel inspects a light tank (of a 


different type) suspended under a TB-1. 


Opposite page, right column, top to bottom: 
This TB-1 is... no, of course not armed, but 
configured with a very ancient-looking field 
cannon featuring wooden wheels. Again, an 


auxiliary fuel tank is fitted. 


A line-up of TB-1s. each equipped with six 
submunitions dispensers arranged in pairs 


under the wings and the fuselage. 


This TB-1 is fitted out fortransporting a Vauxhall 
passenger car (probably used as a Red Army 
staff car). Note the shape of the external tank's 


rear end. 


A TB-1 takes off, carrying a cargo pod and a 
long-range tank. 


in 141 hours and 45 minutes (8,000 km and 
50 hours 30 minutes flying time over the 
Pacific) between 23rd August and ist 
November 1929. This was the first flight from 
the USSR to the USA. 

In early 1934 the Soviet icebreaker S/S 
Chelyuskin was ice-bound and then, after 
drifting for days, crushed by the Arctic ice 
and sank. The crew and passengers 
escaped but were stranded in the white 
wilderness, and a huge search and rescue 
operation ensued. On 5th March 1934 Ana- 
toliy V. Lyapidevskiy flying a TB-1 was the 
first to land at the Chelyuskin ice camp, 
evacuating all the shipwrecked women and 
children. 

On 9th February - 14th June F. B. Farikh 


and his crew made a flight of 23,000 km (with 


Specifications of the TB-1 2 x BMW-VI 


Sukhoy OKB 


Sukhoy OKB 


Sukhoy OKB 


Sukhoi OKB 





The photos on this page showthe prototype ofthe ANT-5 (1-4) fighter with its small vertical tail and large 


blunt spinner. Note the corrugated skins everywhere except the engine cowling. 
Second from top: The prototype with the tail raised for boresighting the machine-guns. 


Bottom: This head-on view shows the upper wing dihedral and the short span ofthe lower wings. 
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Left: Athree-view of a standard production 1-4 in 
sesquiplane configuration with a large vertical 
tail and small spinner. 


47 landings) over Siberia and the Arctic 
regions of the USSR on an ANT-4 registered 
CCCP-H120 (that is, SSSR-N120). (Note: 
Under the civil aircraft registration system 
used in 1932-1958, the CCCP- nationality 
prefix was followed by a letter (an operator 
designator) and up to four digits. In this case 
the N designator denotes the Main Direc- 
torate of the Northern Sea Route, which 
included Polar aviation.) 

In March-May 1938 three TB-1 s took part 
in an operation to save a convoy of ships ice- 


bound in the Laptev Sea. 


ANT-5 (I-4) Single-Seat Fighter 

By the mid-1920s the WS needed a new 
fighter to match the latest foreign types, and 
in the autumn of 1925 both Andrey N. 
Tupolev and Nikolay N. Polikarpov were 
given the task of designing it. A design team 
headed by Aleksandr |. Putilov was formed 
at TSAGI in which Putilov was responsible for 
the undercarriage and fuselage, N. Petrov 
for the co-ordination of the assemblies, 
N. S. Nekrasov for the tail unit, Vladimir M. 
Petlyakov forthe wings and E. |. Pogosskiy 
for the engine installation. Pavel O. Sukhoi 
was responsible for the engine mounting 
and was also chief engineer. 

The first prototype ANT-5 was completed 
two years later as a single-seater all-metal 
single-bay sesquiplane powered by an 
imported 420-hp air-cooled Gnome-Rhone 
9Ad nine-cylinder radial engine. After test 
pilot Mikhail M. Gromov had_ successfully 
completed manufacturer's tests on 10th 
August - 27th September, the machine was 
transferred to Nil WS for state trials which 
were performed by Gromov, A. F. Anisimov, 
A. B. Yumashev, |. F. Kozlov and V. O. Pisa- 
renko. The results surpassed all expecta- 
tions, and it was acknowledged that the 
machine could match the world's best 
fighter planes. Even before flight tests had 
finished in December 1927, it was decided 
that the ANT-5 should be placed in series 
production as the l-4 {istrebitel' - fighter). 

During the tests ofthe ANT-5, the design 
team were working on a second prototype 
which was to become the pattern aircraft for 
production. It differed from the first proto- 
type in having a more powerful 480-hp 
Gnome-Rhone 9Aq engine and some alter- 
Left, top to bottom: A production 1-4 used for 
development work with a probe on the starboard 
upper wing; a production 1-4 carrying bombs 
under the lower wings; an 1-4 on skis as part of 
the Zveno aerial system, with a supporting strut 
under the fuselage; an 1-4 in parasol monoplane 
configuration (with the lower wings removed); 


and the ANT-5 prototype. 


Right: Ground personnel works on a production 1-4 
configured as a parasol monoplane. The enlarged 
and reshaped vertical tail is clearly visible. 


Below right: An 1-4 in monoplane configuration 
as part of a Zveno combination. 


Bottom right: An 1-4 with Koorchevskiy recoilless 
guns under the upper wings. 


ations to the tail unit and the cowling. Gro- 
mov carried out manufacturer's tests of the 
dooblyor, followed between 1 st August 1928 
and 25th April 1929 by state trials at Nil WS. 
As a result of these, the second prototype l-4 
(sometimes referred to as the I-4b/'s) was 
accepted as the standard for series produca 
tion at Factory No.22 in Moscow. 

Being chief engineer for the project, 
Sukhoi was seconded to Factory No.22 as 
the design team's representative to oversee 
the start-up of series production and deal 
with any problems that might arise. In 1928 
the first production example with a Gnome- 
Rhone 9Ad engine was completed. It was 
then ferried to Nil WS on 15th October for 
state trials which lasted until 26th November. 
In June 1929 Factory No.22 began supply-7 
ing production examples to WS. The l-4 
remained in production for about five years, 
and according to Tupolev OKB documents, 
369 were built. Various improvements were 
incorporated in the course of production - 
the British Vickers machine-gun was replaced 
by a Soviet PV-1 and the Gnome-Rhone 9Ad 
was replaced by the more powerful 9Aq 
(licence-built in the USSR as the M-22). 
There were several modified versions and 
projects, including: 

e the Vakhmistrov 'Zveno' parasite 
fighter version with a shorter wing span; 

e an unbuilt project of 1928 for an Il-4 
with a high-altitude Bristol Jupiter VII engine; 

e a parasol-wing version (again referred 
to as the l-4b/s). The lower wings were 
removed and the upper wings fitted with 
mechanically-controlled leading-edge slats. 
The aircraft was tested at Nil WS in Sep- 
tember 1931 but not built in series; 

e an l-4 with 'splitt wings of wood and 


metal construction. Work on this continued 


Specifications of the ANT-5 (1-4) 


Sukhoi OKB 


Sukhoi OKB 


Sukhoi OKB 
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until 1931 but no flight tests were under- 
taken; 

e an l-4 with Koorchevskiy DRP _ recoil- 
less cannons (dinamoreaktivnaya pushka) 


under the upper wings. Work on this began 
in 1931; 

e a floatplane version ofthe l-4 built to a 
by the Black Sea Fleet Air 


meet an order 


Arm; 
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l-4 was used by the Gas Dynamics 
(GDL) for testing RS-82 
in the summer of 1932; 

l-4 was fitted with both 
rockets in RATO experia 
1936. 


e an 
Laboratory rockets 
* an liquid- and 
booster 
1932 and 
l-4 began to enter squadron service 
1930, the first 


in the Caucasus fol- 


solid-fuel 


ments between 
The 
with the WS 


to receive them being 


in January units 





anyoe UOPIOS We, 


lowed by the Baltic and Black Sea Fleets. 
The type 1936, 


although officially it was retired in early 1934. 


remained in service until 


ANT-6 (TB-3) heavy bomber; 
G-2 transport aircraft 
In the wake of the ANT-4, the Ostekhbyuro 
was now keen to acquire an aircraft with an 
even greater payload and asked TsAGI to 
consider the possibility of designing a heavy 
aircraft powered by engines providing a total 
output of 2,000 hp. This new aircraft, as con- 


ceived by the Ostekhbyuro, would be used 


for carrying various kinds of payloads in 
both landplane and floatplane versions. 
UWS, not to be left out, immediately added 


which had 
ANT-6, 


its request that the new aircraft, 


been given the OKB designation 
should be able to be used as a bomber. As 
requiren 


1926: 


a result, the following preliminary 


ments were formulated in mid-July 
e a speed of 150 km/h in 
height of 2,000 m; 


* a landing speed of 95-100 km/h; 


level flight at a 


* a service ceiling of 4,000 m; 
e an operational radius of between 300 
and 350 km; 

e a payload of 1,700 kg. 

By 1929 the Tupolev OKB had 
lated and agreed with WS the configuration 


The ANT-6 was to be a 


formua 


of its new aircraft. 
larger four-engined version ofthe ANT-4 with 
600-hp US-built Curtiss Conqueror engines, 
with the more powerful 


option of fitting 


engines at a later date. 


Work began in October 1929. As usual, 
A. N. Tupolev prepared the overall concept 
of the aircraft with V. M. Petlyakov taking 


responsibility for the design of the wings, 


A. A. Arkhangel'skiy for the fuselage and 
controls, N. S. Nekrasov for the tail assema 
bly, A. l 


l.l. Pogosskiy for the engine 


Putilov for the undercarriage, 
installation and 
design calculations and E. |. Pogosskiy for 
the engine equipment. 

The ANT-6 prototype was completed on 
31st October 


the aerodrome where, 


1930 and was transported to 
on 22nd December, 
Flight tests then 

1931. The Air 


Gromov made the first flight. 
continued until 20th February 
Force's response to the new heavy bomber, 


which received the service designation 


it was recoma 
BMW VI 


TB-3, was positive, although 


mended that the more 
(M-17) 
730 hp and a nominal 


ted. 


powerful 
engines with a maximum rating of 
rating of 500 hp be fita 
The aircraft was modified accordingly 
alterations 


When 


and a number of other were 


made before tests resumed. the test 


programme had been completed, the ANT-6 
was recommended for service as the TB-3 
4M-17. At the same time WS proposed that 
the Mikulin M-34 Vee-12 engine with a maxa 
rating 


imum rating of 830 hp and a nominal 


of 750 hp should replace the M-17 in the 
course of production and that the defensive 
armament should be improved. 

Preparations for series production of the 
TB-3 at Factory No.22 were initiated even 
before the prototype had been completed, 
with close liaison between the factory and 
the Tupolev OKB. As a result, some ele- 
ments of the airframe were simplified, the 
production technology was worked out and 
the time needed to become familiar with the 
production process reduced dramatically. 
The first TB-3 built at Factory No.22 first flew 
on 27th February 1932, and the first batch of 
nine aircraft was completed in April - in time 
for the new bombers to take part in the May 
Day flypast over Moscow's Red Square. 
December 1932 saw the first of 50 examples 
built at Factory No.39 in Moscow fly and in 
September 1934 the first of six TB-3s built by 
Factory No.18 in Voronezh took to the air. In 
addition to these three plants, Factory No.31 
atTaganrog manufactured rear fuselages for 
the TB-3. Between 1932 and 1938 total of 
818 production examples of the TB-3 were 
built in several versions with different engine 
types, improved aerodynamics and updated 
equipment and armament. Over half the 
number of TB-3 bombers built and_ in 
squadron service had M-17 (or M-17F) 
engines. Apart from the first production ver- 
sion (the TB-3 4M-17), the following versions 
are known to have existed: 

*TB-3 4M-34. In September 1933 the 
first two examples were fitted with the new 
M34 engines. They were followed by sev- 
eral dozen machines built at Factory No.22; 

¢ TB-3 4M-34R. This version with geared 
MAR engines also had new propellers and 
a rear gun position. Tests were made in the 
autumn of 1933 and the modification used 
as the standard for a series built in 1934; 

e TB-3RN. This version with M-34RN 
engines, new main gear units with single 
wheels and revised armament underwent 
testing and development in 1934-35 and 
was recommended as the production stan- 
dard for 1936. It was built in series in 1936- 
37 with a revised fuselage nose and an 
enclosed rear position fitted with ShKAS 
machine-guns in place of the former DAs; 

¢ TB-3 with four-blade propellers tested 
in 1935-36 and accepted for production; 

¢ TB-3 4AN-1. A production example fit- 
ted with AN-1 diesel engines. It was used for 
experimental work and was not placed in 
production; 

¢ TB-3 4AM-34TK-1. A production TB-3 
with AM-34RN engines fitted with TK-1 turbo- 
superchargers. It was used experimentally, 
and the superchargers were not fitted to pro- 
duction TB-3s; 

e Two production TB-3 bombers of 1934 
built with a reduced structural weight; 


Yefim Gordon archive 





Above: Under the watchful eye of a Red Army Air Force pilot in 1930s style leather attire, ground 
crewmen hook up bombs to a TB-3 4M-17 








Top to bottom: The TB-3 4M-17F (two views); the Zveno-4 combo (TB-3 4M-17 + two Polikarpov I-5s + 
two Polikarpov 1-16s + Grigorovich I-Z); the Zveno-SPB combo; and the G-2 4M-17F on skis. 
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Left: one of the ultimate AM-34 powered versions 
of the TB-3 with single mainwheels and a dorsal 
‘ball’ turret, plus a scrap view of an ANT-6 
Aviaarktika with an enclosed cockpit. 


¢ TB-3 4M-34R with increased range 
tested in 1934 with the aim of optimising the 
engines. A range of 2,471 km was achieved; 

¢ TB-3 4M-17 with improved aerody- 
namic features including wheel spats and 
the removal of armament and external bomb 
racks. Tests were carried out in the summer 
of 1933; 

¢ TB-3 4M-34R with fabric covering the 
corrugated metal skin. A production TB-3 
was thus modified and tested in 1935; 

¢ ANT-6 AviaArctica. Several TB-3s built 
in 1936 were specially modified for use in 
Arctic expeditions. The changes included 
improved aerodynamics, an enclosed cock- 
pit, provisions for fitting skis, three-blade 
propellers and brake parachutes; 

¢ G-2 4M-17F and G-2 4M-34RN. These 
were TB-3 bombers stripped of armament 
for service as cargo aircraft with Aeroflot; 

¢ G-2 passenger version. This was a G-2 
equipped with 50 passenger seats, in ser- 
vice from 1935; 

¢ G-2 adapted to carry sulphur. Several 
G-2s had containers fitted to their bomb 
racks to enable them to transport sulphur 
from sulphur mines in the 1930s and 1940s; 

e a TB-3 was modified to carry a nose 
battery comprising one 1931 model AA gun 
and two 1927 model field guns; 

e TB-3 for the Airborne Forces (VDV). 
Various production TB-3s were used to 
transport and land troops, light guns, small 
tanks, military vehicles and supplies; 

¢ TB-3 4M-34RN (LL). A production TB-3 
equipped to carry chemical weapons (LL = 
letayushchaya laboratoriya - testbed); 

e TB-3 radio-controlled flying bomb. 
Work was carried out in the 1930s on devel- 
oping a IB-3 for use as a radio-controlled fly- 
ing bomb. It was used operationally in 1941; 

¢ TB-3 'Zveno'. A 'mother ship’ for para- 
site fighter tests carried out in the 1930s. 
Several combinations were used in trials 
(TB-3 with three Polikarpov l-5 fighters, TB-3 
with two Grigorovich I-Z fighters, TB-3 with 
one I|-Z, TB-3 with two Polikarpov 1-16 fight- 
ers and TB-3 with two 1-16 fighters, one 
l-5 and one I-Z. The SPB = (skorosnoy 
pikeeruyushchiy bombardirovshchik -_ fast 
dive bomber) version consisting of a TB-3 


Top left: The ANT-6 prototype. Note the original 
shape of the engine nacelles with forward- 
mounted radiators. 


Above left: Paratroopers take the jump from a 
TB-3 4M-17 with the tail number '8 Red’. 


Left: Two TB-3s powered by the later M-17F 
engines with aft-mounted radiators. Note the 
identification stripes on the wings. 


Right: An |-Z fighter equipped with a special hook 
engages the trapeze of the TB-3 serving as the 
mother ship' of the Zveno-4 system. Note the 
retaining structures for other parasite fighters on 
the bomber's wings and fuselage. 


Below right: Part of the Zveno-SPB system - an 
L16SPB dive bomber hooked up to a TB-3 


carrying two I-16SPB fighters armed with 
FAB-250 bombs was used early in the Great 
Patriotic War (1941-45); 

¢ TB-3 glider tug. A production TB-3 was 
used in 1941 as a tug to tow the T-60 (KT) 
tank-transporter glider. 

When it entered service with the WS, the 
TB-3 became the cornerstone of the world's 
first strategic air formations - initially air 
corps, and later 'special purpose air armies’. 
The TB-3 saw action in all conflicts (apart 
from the Spanish Civil War) in which the 
USSR was involved in the 1930s: 

e as a deterrent in the Far East at the 
onset of Japanese aggression in Manchuria; 

* between 1937 and 1942 as a transport 
supplying aid to China in its resistance to the 
Japanese aggression; 

e in 1938 during the Lake Khasan conflict, 
in 1939 in the battles on the River Khalkhin- 
Gol, and in 1939-40 during the Winter War 
with Finland. In all these instances, the TB-3 
was employed both as a bomber and as a 
transport; 

* as a transport in the 1939 Polish cam- 
paign and the occupation of Bessarabia. 

In the summer of 1941, at the outbreak 
of the Great Patriotic War, formations of 
TB-3 were used as day bombers to carry out 
tactical missions, frequently without fighter 
escort, and suffered immense losses. Sub- 
sequently they were used only as night 
bombers. They took part in operations at 
Smolensk, Moscow and Stalingrad. The last 
time they were used en masse as bombers 
was during the Battle of Kursk in 1943. As 
cargo aircraft and VDV transports, the TB-3 
and G-2 were used both over and behind the 
front line for virtually the whole duration of 
the war. 

In the 1930s the ANT-6 set several world 
records and made numerous long-distance 
flights. A. B. Yumashev and his crew estab- 
lished four world records for altitude with 
payload: 8,102 m with 5,000 kg on 11th 
November 1936; 5,505 m with 10,000 kg on 
16th September 1936; 2,000 m with 12,000 kg 
on 20th September 1936 and 8,980 m with 
5,000 kg on 28th October 1936. 


Above right: URSS-2230. one of three 
demilitarised ANT-6 4M-34S used for publicity 
flights. 


Right: CCCP-H213 (ie, SSSR-N213), one of the 
ANT Aviaarktika transports used in support of 
pre-war Soviet Polar research. 
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Flights across Europe were made by 
three TB-3 4M-34s in 1934-35 to Warsaw, 
Paris, Rome and Bucharest. Flights were 
also made over the Moscow-Kiev-Vienna- 
Paris-Lyon-Strasbourg-Prague-Moscow and 
Moscow-Kiev-Lublin-Krakow-Rome-Vienna- 
Moscow routes. 

An expedition to the North Pole was 
mounted between 22nd March and 25th 
June 1937 on four ANT-6 AviaArctica trans- 
ports registered CCCP-H169 through CCCP- 
H172. The SP-1 (Severnyy Polyus-1, North 
Pole-1) drifting research station was estab- 
lished on an ice floe. The route lay from 
Moscow to Kholmogory (where the wheels 
were replaced by skis), Nar'yan-Mar, 
Matochkin Shar Island, Rudolph Island, the 


Specifications of the TB-3 4M-17 


Length 
Wing span 
Height 
Wing area 
Normal take-off weight 
Normal bomb load 
Maximum bomb load 
Maximum speed: 

at sea level 

at 3,000 m 
Service ceiling 
Range with 2,000kg of bombs 
Armament 
Crew 


24.4 m 
39.5 m 
8.45 m 
230 m 
17,400 kg 
2,000 kg 
5,000 kg 


196km/h 

177km/h 

3,800 m 

1,350 km 

5 x DA machine-guns 
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North Pole, Amderma (where wheels were 
fitted again), Arkhangel'sk and back to 
Moscow. On 21st May Mikhail V. Vodo- 
p'yanov flying the lead aircraft (COCP-H1 70) 
made the first landing on an ice floe 20 km 
from the North Pole. 

The AviaArctica ANT-6 aircraft were also 
used in 1937 during the search for Lev- 
anevskiy's Bolkhovitinov DB-A bomber 
(URSS-N209) lost while attempting a flight 
across the North Pole to the USA. 

An expedition was mounted in the spring 
of 1938 to rescue passengers from vessels 
drifting in the Laptev Sea. 

An expedition was flown by ANT-6 
CCCP-H169 captained by 1.1. Cherevichnyy 
in 1941 to reach the so-called Pole of Rela- 
tive Inaccessibility in the Arctic Ocean. 


ANT-7 (R-6, PS-7, KR-6, MR-6, MP-6) 
multi-role aircraft 

Towards the end of the First World War a new 
class of military aircraft was conceived, the 
so-called ‘air cruisers’ intended to escort 
heavy bombers to and from their target, pro- 
tecting them against fighter attack. For this, 
an intermediate class of aircraft had to be 
created possessing a speed close to that of 
fast single-seat fighters, an extensive radius 
of action and powerful armament compris- 
ing machine-guns and cannons. In addition 
to escort duties, such aircraft would also 
carry out reconnaissance missions and 
attack enemy bombers. 

In the USSR the appearance of the TB-1 
in the mid-1920s stimulated work on such 
‘air cruisers’, and in October 1926 Tupolev's 
design team began work on the all-metal 
twin-engined ANT-7 powered by two 
500/600-hp engines and resembling a 
scaled-down version of the ANT-4 (TB-1). 
Aware of this work, the UWS acknowledged 
its potential and soon issued TsAGI with the 
following preliminary operational require- 
ments for the aircraft: 

e payload - 600 kg; 

¢ speed at sea level - 260 km/h; 

e speed at 5,000 m altitude - 220 km/h; 

¢ landing speed - 95 km/h; 

e time to reach 5,000 m -17-19 minutes; 

* service ceiling - 7,000 m; 


Top to bottom: 
An ANT-6 (R-7) prototype undergoing tests. Note 
the ventral ‘dustbin’ turret with ‘trousers’ for the 
gunner's legs. 


Another ANT-6 prototype; note the position of the 
radiators inboard of the engines. 


An operational Red Army Air Force R-6. 
This MP-6 floatplane registered CCCP-X111 (ie, 


SSSR-Kh111) belongs to the Glavryba fisheries 
trust. The enclosed cockpits are clearly visible. 


e take-off and landing run - 150-180 m; 

e crew - 3. i 

Within the Tupolev OKB, design work | SE e 
on the ANT-7 was allocated as follows: = mam A Ye 
V. M. Petlyakov was responsible for the SEn Ae 
wings and undercarriage, N. I. Petrovforthe 
fuselage, N. S. Nekrasov for the tail assem- 
bly, A. A. Arkhangel'skiy for the controls and 
E. I and 1.1. Pogosskiy for the powerplant. By x 
August 1927 design work had been com- i 
pleted and prototype construction begun, | i 
with a series production order placed with 
Factory No.22. BMW VI engines, the same 
as used on the TB-1, were chosen. The pro- 
totype of the ANT-7 (WS designation R-6) 
was ready by 26th August 1929 and 
M. M. Gromov began manufacturer's tests 
early the following month. Tests and devel- 
opment work went on until March 1930. The 
machine was then submitted for state trials 
which lasted from 11th March until mid- 
October 1930. The ANT-7 was then recom- 
mended for series production as the R-6 
long-range reconnaissance aircraft and the 
KR-6 escort aircraft (KR stood for kreyser, 
cruiser) 

The modified prototype served as the 
pattern aircraft at Factory No.22, and the first 
production example of the R-6 powered by 
two M-17 engines was passed to Nil WS for 
state trials. Once the shortcomings revealed 
by the trials had been rectified on the pilot 
production example, full-scale production 
got under way. From 1932 onwards a float- 
plane version of the R-6 designated MR-6 
(morskoy razvedchik - maritime reconnais- 
sance [aircraft]) was built at Factory No.31 in 
Taganrog, and in 1936 the R-6 entered pro- 
duction at the newly completed Factory 
No.126 in Komsomol'sk-na-Amure. By the 
time production came to an end in 1936,407 
ANT-7S in all variants (R-6 2M-17, MR-6 2M- 
17, KR-6 2M-17 and KR-6A 2M-17) had been 
built. 

The basic production ANT-7 served as the 
basis for a number of projects and variants: 

e PS-7 2M-17 and MP-6 2M-17. Land- 
plane and floatplane versions were trans- 
ferred from the WS to the GVF from 1936 
onwards and used to carry freight and pas- 
sengers; 

e a variant of the R-6 armed with 37-mm 
cannons was considered in late 1936; 

e R6 2M-34. In 1931 the Tupolev OKB 
projected a version powered by two M-34 
engines which was not built; 

e R6 with additional wing fuel tanks. 
This version was not put into production; 














Top to bottom: front and upper/lower "split 
identity' views of the R-6/MR-6 recce aircraft, 
side views of the MR-6 and PS-7 (the port wing is 
omitted), the MP-6 transport, the standard R-6 
and the ANT-7 prototype. 
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Above: This moored MP-6 with the entire crew 'topside' carries the unfinished legend Za Stalinskuyu. 
(For the Stalinist something-or-other). Note the thicket of float struts. 

















2 
| O 
| 
Above: A fine close-up study of a ski-equipped R-6, showing landing gear details, the radiator shutters, 
the angled exhaust manifolds and the DF loop aerial above the navigator's station. 
5 





URSS-J5, the one-off ANT-7 ‘Limousine’ VIP aircraft with an equally non-standard registration. 
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e R-6 with wing radiators. Manufac- 
turer's tests took place in 1935 but the ver- 
sion was not put into production; 

¢ MR-6T experimental torpedo-bomber. 
This was tested in 1934 and used to evalu- 
ate various methods of launching torpe- 
does; 

e Passenger version of the ANT-7. The 
first experimental version was converted to 
carry seven passengers with an improved 
degree of comfort; 

¢ R-6 'paravane’ cable-cutter. A produc- 
tion R-6 was equipped to cut barrage bal- 
loon cables and tested in 1937-39. 

The R6 and its versions remained in 
front-line WS service until the second half of 
the 1930s. During the Great Patriotic War the 
R-6 was widely used for reconnaissance, 
liaison between headquarters, and for sup- 
plying partisan and regular Red Army units 
in the enemy rear with ammunition, spares 
and fuel. They also towed gliders and 
landed on partisan airstrips to evacuate 
casualties and glider-pilots (the gliders 
themselves being destroyed). 

ANT-7s took an active part in virtually all 
expeditions to the Arctic regions in the 
1930s. For instance, an example registered 
CCCP-H166 helped establish the SP-1 drift- 
ing research station and in so doing became 
the first Soviet aircraft to overfly the North 
Pole. The ANT-7 was also involved in the res- 
cue of crews and passengers from vessels 
ice-bound in the Laptev Sea in early 1938; in 
1939 a PS-7 made a special long-distance 
flight from Moscow to Nagayev Bay, cover- 
ing 9,222 km in nine days. 


Specifications of the R6 2M-17 


Length 15.06 m 
Wing span 23.2 M 
Height 5.45 m 
Wing area 80.0 rtf 
Take-off weight 5,420 kg 
Bomb load 192 kg 
Maximum speed at sea level 240 km/h 
Service ceiling 6,050 m 
Range 1,680 km 
Armament 5 x DA machine-guns 
Crew 4 


ANT-8 (MDR-2) experimental long- 

range reconnaissance flying boat 

In 1925 the UWS tasked TsAGI with design- 
ing an all-metal flying boat for use in long- 
range maritime reconnaissance (MDR - 
morskoy dahľ'niy razvedchik) and as a 
reconnaissance/torpedo-bomber (MRT - 
morskoy razvedchik-torpedonosets). It was 
envisaged as a large twin-hulled flying boat 
powered by four engines mounted in tan- 
dem pairs - a layout later applied to the 


ANT-11 and ANT-22 projects. Taking the 
complexity of this layout into consideration, 
A. N. Tupolev proposed that a smaller single- 
hulled flying boat should be built at first in 
order to acquire design experience. This 
suggestion was accepted and at the begin- 
ning of 1929 TsAGI was commissioned to 
build such a machine with the designation 
ANT-8 (WS designation MDR-2). 

The chosen layout - a shoulder-wing 
cantilever monoplane with wings attached 
directly to hull - was advanced by the day's 
standards. Two BMW VI engines with pusher 
propellers were mounted on tall truss-type 
pylons side by side above the wing centre 
section. The hull had two planing steps, the 
rear step being a very shallow one, and an 
unusual lower hull cross-section with a pro- 
nounced central keel and two parallel outer 
keels flanking concave chines. 

The design work was allocated as fol- 
lows: V. M. Petlyakov - wings, I. I. Pogos- 
skiy (also chief engineer) - hull, N. S. Nek- 
rasov - tail assembly and E. I. Pogosskiy - 
engine mounts. By early December 1930 
the aircraft was virtually completed and was 
sent that same month to Sevastopol’ for 
testing, the maiden flight being made by 
S. T. Rybal'chuk on 30th January 1931. 
State acceptance trials were held between 
15th February and 20th March that year. 
They indicated that several revisions to the 
design were needed - enlargement of the 
outrigger floats, an increase in the fuel 
Capacity and so on - after which the state 
trials were repeated by test pilots M. M. Gro- 
mov, B. L. Bukhgol'ts and N. G. Kastanayev 
in the autumn of 1931. The machine 
behaved well on water, but was not recom- 
mended for Naval Air Arm service as its per- 
formance proved no better than other flying 
boats already in service - in particular the 
DornierWal. In spite of this, the design pro- 
vided the Tupolev OKB with valuable expe- 
rience for future large all-metal flying boats. 

In parallel with the Naval Air Arm version, 
the design bureau worked on a projected 
passenger version for use in the Arctic. 





Specifications of the ANT-8 

Length 17.03 m 
Wing span 23.7 m 
Height 5.0 m 
Wing area 83.96 m 
Normal take-off weight 6,665 kg 
Maximum bomb load 900 kg 
Maximum speed at sea level 203 km/h 
Service ceiling 3,350 m 
Range 1,062 km 
Armament 5 x DA machine-guns 
Crew 5 
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Four views of the ANT-8, including beaching gear. The position of the outrigger floats well inboard is 
noteworthy. 
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Top and above: The ANT-8 beached at Sevastopol’ in 1931. Note the Dornier Wal afloat in the background. 


ANT-9 (PS-9) passenger aircraft 

The UWS addressed its preliminary require- 
ments for a passenger aircraft to TsAGI in 
October 1927, and the Tupolev OKB imme- 
diately began work on designing the ANT-9. 
The configuration chosen, a three-engined 
high-wing monoplane, was common in the 
second half of the 1920s, as exemplified by 
the Fokker F.Vlla-3m, the Ford 4-AT Trimotor 
and others. From a structural point of view, 
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however, the ANT-9 had a great deal in com- 
mon with the ANT-7 (R-6). The design team 
included A. A. Arkhangel'skiy as chief engi- 
neer with responsibility for the fuselage, 
V. M. Petlyakov in charge of wing design, 
A. |. Putilov responsible for the undercar- 
riage, N. S. Nekrasov for the tail assembly 
and B. M. Kondorskiy for the overall layout. 
N.I. Petrov was in charge of prototype con- 
struction and preparations for series pro- 
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Above: The unregistered ANT-9 prototype as originally built and flown with Gnome-Rh6ne Titan 5Va five- 
cylinder engines. The wings and tail surfaces are remarkably similar to those of the R-6. 





The same aircraft after being re-engined with Wright Whirlwind seven-cylinder radials. 
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duction, and the Pogosskiy brothers respon- 
sible for the engine mounts. 

The prototype with three Gnome-Rhone 
Titan 5Va five-cylinder radials was com- 
pleted in April 1929, in time for it to be dis- 
played in Red Square on May Day as a 
symbol of the young Soviet aircraft indus- 
try's achievements. It was then taken to the 
Moscow Central Airfield (aka Khodynka) 
where it made its first flight with Mikhail M. 
Gromov atthe controls. After a brief series of 
manufacturer's tests, the aircraft was sub- 
mitted for state acceptance trials which took 
place on 16th-28th May 1929. The results of 
these were positive enough for Gromov to 
make a flight over the Moscow-Odessa-Sev- 
astopol'-Odessa-Kiev-Moscow route in June, 
covering an overall distance of 4,000 km, 
which confirmed the high potential of the 
new machine. 

The question of series production had 
been decided as early as the design stage. 
Production examples were to have the three 
300-hp Wright Whirlwind radials which had 
already replaced the Titan engines on the 
prototype. At total of 148 production exam- 
ples were planned for until 1934, and the first 
production machine flew from the airfield at 
Factory No.22 on 16th September 1930. The 
following year production began at Factory 
No.31, Taganrog, and in 1934 at Factory 
No.89, Moscow. The use of imported 
engines was a temporary necessity and the 
fitting of Soviet-produced engines was con- 
tinually reviewed. The ANT-9 was tried out 
with M-26 radials, and the M-22 radial was 
also considered, but the solution only came 
with the transition to a twin-engined configu- 
ration using M-17 or M-17F liquid-cooled 
Vee-12 engines. The engine installations 
were borrowed almost wholesale from the 
R-6, complete with nacelles and water radi- 
ators. Many of the examples already built 
were converted to twin-engined aircraft, the 
space in the nose being used for baggage, 
and later production machines had two 
M-17B engines and then M-17Fs. In Air 
Force and Civil Air Fleet (Aeroflot) service 
the aircraft was designated PS-9 2M-17 and 
PS-9 2M-17F (here, PS stood for pas- 
sazheerskiy samolyot - passenger aircraft). 
About 75 ANT-9s (PS-9s) were produced. 


In addition to the versions listed above, 
there were a few modifications, including: 

¢ afloatplane version of 1931; 

e work on a bomber version of the ANT-9 
was pursued between 1928 and 1932, and 
culminated in the fitting of external bomb 
racks and gun positions; 

e a project for an air ambulance version 
of the ANT-9 to carry patients and medical 
personnel; 

e the PS-9 2M-17 Krokodil (Crocodile), 
named after a satirical magazine, which was 
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Above: A production PS-9 3M-26 registered CCCP-J1105 (ie, SSSR-L105) and used on domestic routes by the Main Directorate of the Civil Air Fleet (GU GVF). 


a standard production machine converted 
to become part of the Maxim Gor'kiy Propa- 
ganda Squadron whose aircraft were mostly 
named to popularise Soviet periodicals. This 
aircraft was fitted with a long ‘snout’ and 
false ridges on the 'back' and painted up to 
resemble a leering crocodile. 

For over a decade between 1933 and 
1943 the PS-9 was widely used by GVF. 
Some were used by the Soviet-German air- 
line Deruluft (Deutsch-Russische Luftfahrt- 
gesellschaft) on the §Moscow-Berlin 
service. The aircraft's all-metal construc- 
tion enabled it to withstand the climatic 
conditions in the hot mountainous regions 
of Central Asia for many years. The Red Air 
Force used the PS-9 in small numbers for 
liaison and airborne assault training. Dur- 
ing the Great Patriotic War (1941 -1935) the 
PS-9 was operated by special transport 
flights in which it served almost to the very 
end of the war. 

The ANT-9, too, made a number of 
famous flights. Thus, a high-speed Euro- 
pean tour on the prototype ANT-9 named 
Kryl'ya Sovetov (Wings of the Soviets) was 


Specifications of the PS-9 2M-17 





Length 17.01 m 
Wing span 23.72 m 
Height 5.06 m 
Wing area 84.91 m` 
Normal take-off weight 6,200 kg 
Maximum speed at sea level 215 km/h 
Cruising speed 200 km/h 
Service ceiling 5,100 m 
Range 700 km 
Crew 2 
Passengers 9 














Top to bottom: The ANT-9 Krokodil; side and upper/lower views of a standard PS-9 2M-17; scrap views of the 
ANT-9 with Wright Whirlwinds (left) and M-22s/M-26s (left/right half), and front view with 2 M-17s 3 GR Titans. 
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made by Mikhail M. Gromov with mechanic 
V. P. Roosakov between 10th July and 8th 
August 1929. The route took them from 
Moscow to Berlin, Paris, Rome, Marseilles, 
Nevers, London, then again to Paris and 
Berlin, and thence via Warsaw back home to 
Moscow. The aircraft covered a distance of 
9,037 km in 54 hours’ flying time at an aver- 








Above: PS-9 2M-17 CCCP-327 (ie, SSSR-E27) belonged to the People's 
Comlssarlat of Aircraft Industry. 

Left: ANT-9 trimotors with, top to bottom: M-22s (without and with Townend 
rings), M-26S, Wright Whirlwinds and Gnome-Rhone Titan 5Va's. 

Below: Twin-engined URSS-S186 was operated on international services but 
the agency to which it was registered remains unknown. 





age speed of 170.5 km/h. In the winter and 
spring of 1931, between 31st January and 
6th March, a PS-9 brought a cargo of furs 
from Siberia for the international fur auction. 
lts route was Moscow-Kazan'-Sverdlovsk- 
Tobol'sk-Samarovo-Obdorsk. In places the 
route lay over the desolate taiga, with little 
chance of rescue in the event of a crash. 





A three-view of the ANT-10 (R-7). 
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ANT-10 (R-7) experimental recce 
aircraft and light bomber 

Continuing work on light reconnaissance 
aircraft resulted in the project of the ANT-10 
(R-7), which retained the sesquiplane con- 
figuration but with greater overall dimen- 
sions, as the more powerful BMW VI (M-17) 
engine was to be fitted. The design team 
included V. M. Petlyakov (wings), A. I. Putilov 
(fuselage), N. S. Nekrasov (tail assembly), 
E. l. and I. I. Pogosskiy (engine mount) and 
|. R Tolstykh (armament), with N.I. Petrov in 
charge of construction. 

In comparison with the R-3 (ANT-3) the 
aircraft incorporated many new design fea- 
tures, including a higher pilot position to pro- 
vide a better field of view, two buried 
forward-firing machine-guns, an internal 
bomb bay and wing fuel tanks. Particular 
care was taken to make sure that the air- 
craft's construction, and consequently pro- 
duction processes, were simplified with the 
use of straight lines on all major assemblies. 
It was also planned that the aircraft should 
be readily dismantled to facilitate repair 
under field conditions. 

Construction of the ANT-10 was finished 
at the very beginning of 1930 and manufac- 
turer's tests took place in January and Feb- 
ruary. State trials at Nil WS were held on 
10th-21st March. A checkout flight was 
made over the Moscow-Bronnitsy-Moscow- 
Podol'sk-Moscow route, during which the 
cruising speed was calculated as 185 km/h 
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and the operational radius as 476 km. But 
the trials did indicate that some changes to 
the design were needed. After these had 
been attended to, the ANT-10 again under- 
went manufacturer's tests between May and 
September 1930 at the hands of M. M. Gro- 
mov, V. 0. Pisarenko and A. B. Yumashev. 
These were followed by repeat state trials at 
Ni WS. 

The aircraft passed the trials but was not 
recommended for squadron service, as the 
cheaper wooden Polikarpov R-5 reconnais- 
sance aircraft, which fully met the needs of 
WS, was already in full-scale production. 
When the trials were finished, the ANT-10 
was sent to Central Asia where it served ina 
transport flight for a while. 

Besides the basic version of the ANT-10, 
the following variants were planned: 

* R7 mailplane. Project work on this 
was undertaken in 1928; 

e R-7 for extra-long-distance flights. A 
requirement for this was made in 1930; 

¢ R-7 floatplane. The project was con- 
sidered in 1931. 


Specifications of the ANT-10 





Length 10.87 m 
Wing span 15.2 m 
Height 3.6 m 
Wing area 49.08 nf 
Normal take-off weight 2,575 kg 
Bomb load 300 kg 
Maximum speed at sea level 215km/h 
Service ceiling 5,500 m 
Range 950 km 
Armament 3 x DA machine-guns 
Crew 2 





ANT-11 (MTBT) heavy flying boat 
torpedo-bomber (project) 

In 1929TsAGI started work on a heavy tor- 
pedo-bomber flying boat (MTBT - 
morskoy  tyazholyy | bombardirovshchik- 
torpedonosets) in response to operational 
requirements issued on 9th November 
1928 by the Air Force's Scientific & Tech- 
nical Committee (NTK UVVS) Both single- 
and twin-hull layouts were considered at 
the design stage, with the latter version 
with four engines becoming the basis for 
the later ANT-22 (MK-1). 


Project specifications of the ANT-11 


Payload 3,920 kg 

Bomb load 2,000-2,500 kg 
Maximum speed at sea level 180-190 km/h 

Service ceiling 5,000 m 

Armament 6 x DA machine-guns 
Crew 6 
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Above: The prototype of the ANT-10 (R-7) reconnaissance aircraft and light bomber. 


According to the project's initial version 
the machine, given designation ANT-11 by 
the Tupolev OKB, was to have a single hull 
with either outrigger floats or sponsons to 
provide adequate lateral stability when 
afloat. It was considered that this would 
enable the ANT-11 to take off and land in 
the open sea with wind speeds of up to 
10 m/sec and waves up to two metres 
high. Among its other noteworthy design 
features were a telescopic mast to carry a 
sail, a fin which could be moved in flight 
and an electrical heater for the torpedo 
release mechanism which increased drop 
reliability. 


ANT-12 (l-5) fighter (project) 

In 1927 the Technical Council of the Aviatrust 
industrial amalgamation considered it expe- 
dient to develop a highly manoeuvrable sin- 
gle-seat fighter with a powerful air-cooled 
engine independently of the Polikarpov l-3 
fighter, which had a reasonably high perfor- 
mance, and was already in production. In 
September that year, therefore, the design of 
a new fighter known as the I-5 was included 
in the experimental design plan. Tupolev 
proposed that work on the I-5 should be 
taken on by TsAGI, as Pavel O. Sukhoi's 
design team already had experience gained 
in the design of the all-metal |4 fighter. 





Above and below: The ANT-13 (I-8) experimental fighter 
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In the Five-Year Plan accepted by the Air 
Force Administration (UWS) and the Tech- 
nical Committee of the Aviatrust, two design 
bureaux were directed to produce single- 
seat fighters. Within the framework of this 
programme, Tupolev was commissioned to 
build the 15 as a machine of composite con- 
struction by September 1929, while Polikar- 
pov was to design the I6 fighter using 
wooden construction. 

Work on the I-5, given the designation 
ANT-12, progressed slowly as the Tupolev 
OKB was completely committed to design- 
ing heavy bombers and because Tupolev 
himself had never supported the idea of air- 
craft of composite construction, the primary 
direction of his bureau's work being directed 
towards all-metal aircraft. Polikarpov's work 
on the l-6 was also behind schedule. How- 
ever, after Polikarpov's arrest in October 





1929 his design team completed the l-6 in 
his absence. It was tested in 1930 but not 
accepted for series production. Tupolev's 
fighter was also late in making its appear- 
ance, and the nation lacked the fighter it 
needed. In December 1929 the OGPU 
(United State Political Administration, that is, 
secret service) organised the Special 
Design Bureau staffed by arrested aviation 
specialists under Dmitriy P Grigorovich and 
Nikolay N. Polikarpov at Moscow's Butyrka 
prison. In record time the internees pro- 
duced the 15 which equalled the very best 
foreign fighters of the period. The l-5 proto- 
type (VT-11) made its first flight on 29th April 
1930 and the fighter was placed in produc- 
tion that year. This was the first experiment in 
obtaining new aviation technology by using 
highly-qualified internees. Ten years later 
the same system of organising ‘highly pro- 


Above: The one-off ANT-14 five-engined passenger aircraft, seen here at the test phase and still lacking a 
registration. The tandem-wheel main gear bogies harked back to the TB-3. 





Above: The same aircraft, now registered URSS-N1001 and carrying the name Pravda, after delivery to 
the ‘Maxim Gor’kiy’ Propaganda Squadron. 
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The ANT-14 during one of its publicity flights. 
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ductive’ labour utilised Tupolev and many 
of his colleagues to produce the Pe-2 dive- 
bomber and one of the best tactical 
bombers of World War Two - the Tu-2. 


ANT-13 (l-8) Experimental Single- 
Sear Interceptor 

The story of the ANT-13's design is an 
unusual one in the annals of the Tupolev 
OKB. After the ANT-12 (l-5) project had been 
terminated, engineer V. M. Rodionov sug- 
gested that work should be maintained on 
the abandoned fighter project but on a vol- 
untary basis. In those far-distant years such 
ideas, sometimes the result of sincere ideal- 
ism and sometimes out of fear in that partic- 
ular political climate, were genuinely sup- 
ported. It was for that reason that the aircraft 
was referred to at TsAGI as 'the spare-time 
aircraft'. One engineer suggested that each 
of his colleagues should contribute up to 70 
unpaid man-hours, and this was why the 
design was not included in the year's plan 
for experimental design work. Nevertheless, 
in December 1929 the UWS issued an oper- 
ational requirement for such a machine. The 
project was seen by the WS as a means of 
putting the concept of the dedicated inter- 
ceptor, or as it was then known, 'the jockey', 
to the test. A fighter of this type intended for 
service with the Air Defence Force (PVO) 
would, unlike fighters intended for front-line 
service, possess a high degree of manoeu- 
vrability, a high rate of climb and heavier 
armament. 


According to the tactical and technical 
requirements issued, the new fighter was to 
have the following basic performance: a 
maximum speed of 310 km/h at 5,000 m, the 
ability to reach this altitude in six or seven 
minutes and a service ceiling of 8,500 m. 
Sukhoi was placed in charge of the design 
work on the ANT-13 (called l-8 by WS), and 
he decided on an all-metal sesquiplane 
powered by a 600-hp Curtiss Conqueror 
Vee-12 engine. The machine was completed 
by the end of 1930 and the first flight was 
made by M. M. Gromov on 12th December. 
As a result of manufacturer's tests carried 





Specifications of the ANT-13 
Length 6.9 m 
Wing span 9.0 m 
Height 2.73 m 


Normal take-off weight 
Max speed at sea level 
Max speed at 5,000 m 
Time to 3,000 m 
Service ceiling 
Endurance 

Armament 

Crew 


1,424 kg 

281 km/h (estimated) 
250 km/h (estimated) 
10.32 minutes 

8,500 m 

1.8 hours 

2 x PV-1 machine-guns 
1 





out in 1931, an elevator incidence change 
mechanism was fitted and the oil cooler 
enlarged. Then, to improve overall perfor- 
mance, the engine, undercarriage and 
tailplane were changed. Test and develop- 
ment work continued until April 1932, but the 
fighter was not submitted for state trials as it 
failed to meet the specifications set. Work on 
the ANT-13 was then terminated as it 
became obvious that a viable interceptor 
would need a high-altitude engine with a 
powerful supercharger. The use of such an 
engine had been investigated in the course 
of the design work. 


ANT-14 Pravda experimental 
passenger aircraft 

Work on passenger aircraft development 
proceeded in the USSR from the early 
1930s. Two main lines of development were 
pursued: that of large, lumbering high- 
capacity aircraft able to carry between 36 
and 64 passenger, and that of smaller but 
faster machines carrying between six and 
twelve passengers. The ANT-14, designed to 
carry 32 passengers, belonged in the first 
category and was a five-engined cantilever 
shoulder-wing monoplane with a fixed 
undercarriage. In essence it was a scaled-up 
ANT-9, but its airframe was designed to have 
structural commonality with the TB-3 heavy 
bomber, and its layout had many structural 
features in common with other series-built 
and experimental military aircraft built by the 
Tupolev OKB. Such an approach to airliner 
design - taking proven military aircraft as 
their basis - remained a fundamental princi- 
ple of the Tupolev OKB right up to the 1960s. 
This concept speeded up the design work, 
facilitated putting the aircraft into production 
and then into service, and provided a high 
degree of reliability and profitability. 

In March 1939 TsAGI and the GVF 
signed an agreement to produce within 
three months a draft design and technical 
requirements for a new 32-seat passenger 
aircraft for use on the long-haul service 
between Moscow and Vladivostok. In the 
Tupolev OKB the project was designated 
ANT-14. The aircraft was to be powered by 
five 480-hp imported Gnome-Rhone Jupiter 
VI radials. Petlyakov was responsible for the 
wing design, Arkhangel'skiy for the fuse- 
lage, Nekrasov for the tail assembly and 
1.1. Pogosskiy for the engine mounts. 

The ANT-14 was completed on 30th July 
1931, and on 14th August M. M. Gromov 
made the first flight. He reported that the air- 
craft behaved well, was easy to handle and 
was not susceptible to turbulence. The test 
flights passed without a hitch; encouraged 
by this, the designers decided to increase 
the seating capacity to 36. The aircraft 
proved successful and on a par with foreign 











A four-view of the ANT-14, illustrating the two alternative main landing gear designs used. 


machines of the same class, but it was not 
placed in production. Air travel in the USSR 


was still ata modest level and easily satisfied Specifications of the ANT-14 
by smaller aircraft carrying fewer passen- 
gers. A similar situation prevailed in Europe Length 26.49 m 
where only two German Junkers G-38 large Wing span 40.4 m 
passenger aircraft were built. Height 8.29/5.5 m 
Apart from the passenger version, the Wing area 240 nf 
viability of a bomber version with defensive Normal take-off weight 17,530 kg 
armament was explored by the OKB in July Maximum speed at sea level 236 km/h 
1931 in response to a WS requirement. Cruising speed 195 km/h 
When tests were finished, the ANT-14 Service ceiling 4,220 m 
(CCCP-N1001) was handed over to the Crew 5 
Maxim Gor'kiy Propaganda Squadron where Passengers 36 


it was given the name of the newspaper 
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Pravda (Truth) and served as its flagship 
until it was replaced by the ANT-20 Maxim 
Gorkiy. The aircraft made two flights to 
Khar'kov and one to Leningrad, and in 1935, 
together with several TB-3 bombers, it took 
part in the Bucharest air pageant. For ten 
years it provided joyrides over Moscow with 
over 1,000 flights made and 40,000 passen- 
gers carried without incident. After reaching 
the end of its service life the ANT-14 became 
a static exhibit in Moscow's Gor'kiy Park 
where it was used as a Cinema. 


ANT-15 (DI-3) fighter (project) 

Two-seat fighters were designed and built by 
almost all the great air powers between the 
late 1920s and the outbreak of World War 
Two. The single-seat fighter armed with 
machine-guns and cannons was only able to 
attack targets in front of it, while remaining 
vulnerable to stern attacks. If a single-seat 
fighter was attacked by a two-seat or multi- 
seat fighter, it could only respond by 
manoeuvring for a repeat attack from behind 
its Opponent. It was anticipated that a two- 
seat fighter could initiate an attack from 
astern with its forward-firing armament and 


then maintain it from its rear gun position 
once its target had been overtaken. The 
effect of a single attack was thus greatly 
increased, especially against targets with 
inferior manoeuvrability and greater vulnera- 
bility, such as bombers and transports. While 
flying escort missions, the two-seat fighter 
seemed to have an advantage over a single- 
seat fighter due to the way in which a group 
of such aircraft could organise its defensive 
fire. The technical requirement for a single- 
engined two-seat fighter, given the OKB des- 
ignation ANT-15, was commissioned from 
TsAGI by the Air Force Administration in 
March 1930. It was to be an all-metal biplane 
powered by a Mikulin M-34 engine. Prelimi- 
nary consideration was given to the project, 
but the Tupolev OKB was forced to decline it 
due to its excessive design workload on 
heavy aircraft. The commission was then 
given to the Central Design Bureau (TsKB) 
where the aircraft was designed under the 
same DI-3 designation (dvookhmesnyy 
istrebitel - two-seat fighter) by D. R Grig- 
orovich and a prototype was built as a tradi- 
tional machine of composite construction 
with the less powerful BMW VI engine. 
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Three views of the ANT-16 heavy bomber prototype. Note the twin mainwheels in the centre photo. 
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ANT-16 (TB-4) experimental heavy 
bomber 

Although officially the doctrine of General 
Douhet on the role, development and appli- 
cation of heavy bombers was never followed 
to the letter in the USSR, many of its tenets 
had a considerable influence on the devel- 
opment of Soviet heavy bombers in the early 
1930s. During this period the WS required 
the aircraft industry to produce heavy and 
then super-heavy bombers able to carry a 
normal bomb load of up to 25,000 kg while 
retaining the range and speed of the TB-3. 

The first step in this direction was an 
exchange of opinions between the Air Force 
Administration's Scientific & Technical Com- 
mittee and TsAGI in October 1929 about the 
viability of building heavy bombers able to 
carry payloads of 10,000-25,000 kg. The 
result of these deliberations was a require- 
ment issued to TSAGI in March 1930 for a 
new heavy bomber with Mikulin M-35 
engines producing a total of 5,000 hp which 
would be able to carry a 8,820-kg payload, a 
bomb load of 7,000 to 10,000 kg and pos- 
sess a range of 2,000 km, a speed of 200 
km/h and a service ceiling of 9,000 m. 

The approach to the layout and struc- 
tural design of the new heavy bomber, given 
the designation ANT-16, was a further devel- 
opment of the TB-3 from which it differed 
mainly in its greater overall size and more 
powerful engines. One feature of the project 
was its two bomb bays, each 5 m long and 
2m wide, located fore and aft of the wing 
centre section. This was the first time in 
world aircraft design practice that such 
capacious fuselage bays had been 
included. Other firsts were the central elec- 
trical generator for onboard systems (driven 
by a special petrol engine) and the use of 
cannons as defensive armament. 

Within the Tupolev OKB, Petlyakov was 
responsible for the design of the wings, 
Arkhangel'skiy for the fuselage, Nekrasov 
for the tail assembly, Petrov for the under- 
carriage, the Pogosskiy brothers for the 
engine mounts and Tolstykh for the arma- 
ment. The bomb bays were designed by a 
team led by K. R Sveshnikov and Vladimir M. 
Myasishchev. 

At first the ANT-16 was developed 
around the four 1,250-hp M-35s (specified in 
the operational requirement) which were to 
be mounted on the wings. But as the M-35 
proved to be unavailable, the design was 
adapted to take six 730/830-hp M-34 
engines, with the two additional engines 
mounted in tandem above the fuselage. 

In February 1933 the task of transporting 
the various sections of the aircraft to the 
aerodrome began, with assembly and minor 
adjustments lasting until April. On 3rd July 
1933 Gromov made the maiden flight, and 
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Above and above right: The forward and dorsal 
machine-gun positions of the ANT-16 (TB-4). 


Right: A three-view of the ANT-16 with the 
definitive landing gear design. 


on 23rd September after the conclusion of 
factory tests and a monitored flight, the TB-4 
was submitted for combined state trials and 
Air Force evaluation. The trials indicated that 
the aircraft's performance more or less 
matched the specifications set by WS, 
although it was recorded thatthe aircraft had 
higher performance, mainly due to improve- 
ments in the engine arrangement. Additional 
technical requirements for the aircraft were 
put forward, which the Tupolev OKB had to 
take into account while building a second 
prototype and the first production TB-4. The 
project was subjected to a number of design 
changes to improve performance and pro- 
vide the option of rapidly converting the 
machine for transport or airline use. 
Construction of the dooblyor began in 
August 1932. It was at first intended that 
series production should be at Factory 
No.22, but then, in 1933, it was decided that 
this should be carried out at a new plant in 
Voronezh, No.18. On 2nd July 1933, even 
before state trials had begun, further work 
on the dooblyor was stopped and its com- 
pleted assemblies set aside for use on the 
ANT-20 Maxim Gor'kiy airliner. The ANT-16 
prototype was later used in a trials pro- 
gramme associated with heavy aircraft 
design, including the ANT-20, and for devel- 
oping systems for transporting light tanks. 
The first production TB-4 was scheduled to 
fly in the first quarter of 1934, but by the 
beginning of 1934 all further work on the 
machine was abandoned, since by then the 
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views of the WS had shifted from heavy 
bombers towards fast high-altitude machines 
of the ‘flying fortress' type (exemplified by 
the later Petlyakov TB-7 and Boeing B-17). 

Apart from the ANT-14 prototype and the 
uncompleted dooblyor, the design bureau 
also worked on the following versions: 

* a project of 1932 for a passenger ver- 
sion of the ANT-16 using assemblies from 
the TB-4; 

¢ the TB-4b/'s. A projected variant of the 
TB-4 with a steel structure and smaller wing 
area. At the WS's initiative the project was 
included in the Tupolev OKB plan for 1932; 

e the issue of fitting a TB-4 with a steam- 
turbine powerplant (!) developed at the 
Khar'kov Aviation Institute was raised in 1932; 

¢ a IB-4 to transport special cargoes. In 
1933 the WS asked the Tupolev OKB to 
work on the feasibility of the TB-4 carrying 
light tanks in Red Army service or under 
development such as the T-18, T-27, T-37 
and T-34 (the latter should not be confused 
with the famous T-34 of the Great Patriotic 
War years). It is recorded that trials involving 
the T-27 (2.7 tons) and loads weighing 5 and 
6 tons were carried out in February 1935. 


Specifications of the ANT-16 





Length 54.00 m 

Wing span 32.00 m 

Height 11.73m 

Wing area 422 m` 

Normal take-off weight 33,000 kg 
Bomb load 4,000-10,000 kg 
Max speed at sea level 200 km/h 
Service ceiling 2,7150 m 


Armament 10 x DA machine-guns 
Crew 12 





ANT-17 (TSh-B, TSh-1) heavy armoured 
ground-attack aircraft (project) 

In the second half of the 1920s the Air Force 
Scientific & Technical Committee under 
Sergey V. Il'yushin drew up operational 
requirements for an armoured ground- 
attack aircraft. In accordance with this 
demand, the aircraft industry proposed 
commissioning a heavy armoured ground- 


attack aircraft (TSh-B - tyazholyy shtoor- 
movik-bombardirovshchlk) for the destruc- 
tion of well-protected ground targets, includ- 
ing tanks, on the battlefield. 

TsAGI received the commission for the 
TSh-B, designated ANT-17 in the Tupolev 
OKB, in 1929 and work was undertaken in 
1930 on designing an unconventional air- 
craft with a heavy offensive cannon and 
machine-gun armament, bombs, and an 
early comprehensive form of armour protec- 
tion. The ANT-17 was a four-seat biplane 
powered by twin M-34 engines and armed 
with a 75-mm DRP recoilless cannon, eight 
machine-guns and 1,000-1,500 kg of bombs. 
The overall weight of the armour was 1,000 
kg, of which 380 kg was integrated into the 
aircraft's load-bearing structure. It was 
found during design work that, due to the 
amount of armour added to the structure, 
the machine would be unable to deliver the 
performance required. Difficulties arose 
largely due to the technical problems of pro- 
ducing the necessary kinds of aircraft 
armour with the current state-of-the-art in 
metallurgical technology. This proved 
impracticable and further work on armoured 
ground-attack aircraft was suspended. 

The availability of the necessary types 
of aircraft armour in the 1930s allowed 
the rapid development of the successful 
BSh-2 armoured ground-attack aircraft as 
the IL-2 which was built in greater numbers 
than any other aircraft of the Second World 
War. 


ANT-18 (TSh-B, TSh-1) heavy armoured 
ground-attack aircraft (project) 

In parallel with the work on the ANT-17, the 
Tupolev OKB undertook development of an 
armoured ground-attack aircraft based on 
the ANT-7 (R-6) which was given the in- 
house designation ANT-18 (and = again 
known as the TSh-B or TSh-1). The general 
concept of the design was identical with that 
of the ANT-17, but unlike the series-built R-6 
the ANT-18 was to have twin M-34 engines, 
armour protection and heavier offensive 
armament. The project had been taken to a 
fairly advance stage before further work on 
the prototype was cancelled. 





A project drawing of the ANT-18 (TSh-1) ground attack aircraft. 


46 


ANT-19 passenger aircraft (project) 
In the late 1920s the Tupolev OKB began 
designing a twin-engined passenger aircraft 
based on assemblies used on the TB-1 as 
the ANT-19. The work was halted at an early 
stage. 


ANT-20 Maxim Gor'kiy passenger 
and propaganda aircraft 

The design of the largest landplane of the 
1930s and 1940s, a logical development of 
the large heavy and ultra-heavy aircraft shar- 
ing acommon layout used on the ANT-4 and 
developed on the ANT-6 and ANT-16, was 
given the designation ANT-20 by the Tupolev 
OKB. This designation was originally 
applied in 1931 to a projected four-engined 
passenger aircraft developed from the ANT- 
16 but larger and heavier. The six M-34s 
were to be replaced by four more powerful 
M-35 engines. Preliminary drawings were 
prepared, but in the autumn of 1932 work 
was halted and the OKB was given an urgent 
assignment which sealed the project's fate, 

A group of writers and journalists 
headed by Mikhail Kol'tsov voiced the idea 
of marking the fortieth anniversary of literary 
activity by the writer Maxim Gor'kiy by build- 
ing a giant aircraft. A national committee for 
the construction of the aircraft was formed 
and almost six million roubles raised by pub- 
lic subscription throughout the USSR. After 
the technical committee had formulated the 
stipulations for the new machine, the com- 
mission for its design and construction was 
given to the Tupolev OKB. Work on the 
ANT-20 project was halted and the designa- 
tion was transferred to the new design which 
was also known as the 'Maxim Gorky' (MG). 

Within the Tupolev OKB, V. M. Petlyakov, 
A. A. Arkhangel'skiy, B. M. Kondorskiy, 
V. N. Belyaev, N. S. Nekrasov, E. I. Pogosskiy 
and A. A. Yengibaryan were responsible for 
the various assemblies and systems, with 
Boris A. Saukke acting as chief engineer. 
The technical requirements were confirmed 
in January 1933 and a draft design exam- 
ined in April. The project included the option 
of using the ANT-20 as a propaganda, pas- 
senger, transport or bomber aircraft. It was 
also to be able to serve as a mobile head- 
quarters for the upper echelon of military 
and political leaders. 

As mentioned above, the design was 
based on the ANT-16 (TB-4) project but was 
to carry 1,500 kg more payload and operate 
from relatively small airfields with a take-off 
run of no more than 300-400 m instead of the 
TB-4's 800 m. New wings of greater area and 
higher aspect ratio were therefore designed. 
Eight updated M-34FRN geared fuel- 
injected engines were fitted, supplying a 
total of 7,200 hp; six of them were installed 
on the wing leading-edge, the other two 


mounted in tandem above the fuselage. Par- 
ticular attention was paid to the aircraft's 
equipment. For the first time on a heavy air- 
craft the control system used rigid linkages 
and a variable-incidence tailplane with elec- 
trical remote control. The flight and naviga- 
tional equipment, which included an 
autopilot for the first time on a Soviet aircraft, 
enabled the aircraft to operate by day or 
night and even land at night on unpaved 
airstrips. The central generator provided 
both alternating and direct current; the 
three-phase 127 V/50 Hz AC powering all the 
equipment (film projector, radios, printing 
press, floodlight and so on) was also used 
for the first time on a Soviet aircraft. 

The 'MG' was first flown on 17th June 
1934 by M. M. Gromov who noted the sim- 
plicity and ease in handling the huge aircraft. 
The second flight was made two days later 
when the 'MG' escorted by two l-4 fighters 
flew over Red Square to honour the heroes 
who had returned from the Chelyuskin res- 
cue operation. Gromov and N. S. Zhoorov 
established two world records on the aircraft 
by lifting payloads of 10,000 and 15,000 kg 
to a height of 5,000 mini 934, and in August 
the ANT-20 was handed over to the Maxim 
Gor'kiy Propaganda Squadron, replacing 
the ANT-14 as its flagship. In a tragic and 
controversial accident on 18th May 1935 the 
'MG' crashed fatally in Moscow after an 
escorting l-5 fighter flown by test pilot Niko- 
lay P. Blagin collided with its wing. 


ANT-20b/s (PS-124) passenger 
aircraft 
In May 1935 the Council of People's Com- 
missars ordered three more aircraft of the 
same type to replace the giant aircraft which 
had been lost so tragically, to be named 
Vladimir Lenin, losif Stalin and Maxim 
Gor'kiy. Funds collected from the public 
soon amounted to 68,113,267 roubles 
together with the equivalent of 14,242 rou- 
bles in foreign currency. This allowed the 
Council of People's Commissars to add to 
these three a further thirteen named aircraft 
of the same class. The Tupolev OKB began 
priority work on producing drawings for 
seres production at Factory No.124 in 
Kazan' which was then nearing completion. 
The production examples, which dif- 
fered in the arrangement of their engines 
and the configuration of the fuselage, were 
given the manufacturer's designation 
ANT-20b/s. The availability of the more pow- 
erful M-34FRNV engines allowed the two 
tandem engines mounted over the fuselage 
to be discarded and the fuselage was refit- 
ted to accommodate 64 passengers. 
Responsibility for the production pro- 
gramme was borne by B. A. Saukke. The 
first production machine was given the des- 
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Above: Seen here as originally flown (minus wheel spats), the giant ANT-20 Maxim Gor'kiy dwarfs the 
twin-engined PS-9s visible beyond. Note the nose glazing on the passenger deck. 








A three-view of the ANT-20, with an additional starboard side view of the ANT-20bi's (PS-124). Note the 
deployed airstairs in the front view. 
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Above: The ANT-20 in its definitive guise. The legend ‘Maxim Gor'kiy' is carried across the underside of the wings in lieu of a registration. 











Above: Escorted by two Polikarpov 15 fighters, the ANT-20 passes over Moscow's Red Square on 19th 
July 1934. Note that one of the Kremlin's towers still sports the ‘double eagle’ symbol of tsarist Russia. 














An air-to-air of the ANT-20 over the suburbs of Moscow 
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ignation PS-124 (that is, passenger aircraft 
built by Factory No. 124) and transported to 
the airfield in the spring of 1939. On 15th 
May 1939 a crew headed by test pilot E. I. 
Shvarts flew the aircraft for the first time. It 
was then flown to Moscow where it suc- 
cessfully passed its state trials and was 
handed over to Aeroflot. Registered CCCP- 
J1760, the machine made scheduled flights 
on the Moscow-Mineral'nyye Vody service 
until December 1940. Then, until November 
1941, it formed part of a special squadron 
based at Moscow airport. Starting in Novem- 
ber 1941, when the aircraft was re-equipped 
with AM-35 engines and transferred to the 
Uzbekistan Directorate of the GVF, it carried 
freight and passengers in Central Asia. On 
14th November 1942 pilot error caused it to 
crash 90 km from Tashkent. 

As well as the propaganda and passen- 
ger versions, a military adaptation was also 
worked on. In November 1933 the Tupolev 
OKB and Nil WS considered the viability of 
using the 'MG' as an airborne assault trans- 
port or a bomber. After discussions it was 
decided to work on a version with a defen- 
sive armament of machine-guns and can- 
nons and able to carry bombs of up to 2,000 
kg calibre. The project did not materialise. 

The planned production series was can- 
celled and work on the military versions of 
the ANT-20 abandoned. There were several 
reasons for this. AS a passenger aircraft for 
GVF there was insufficient call for a machine 
of this size, and as an assault transport for 
VDV the ANT-20's huge capacity, coupled 
with its relatively low speed and altitude 
made it, like the ANT-16 (TB-4), a relatively 
easy prey for enemy air defences and fighter 
attack in the mid-/late 1930s. Yet the process 
of creating the ANT-20 and ANT-20fo/s and 
their forerunner, the TB-4, solved many diffi- 
cult questions for their time on aerodynam- 
ics, on the structural mechanics and 
strength of such huge aircraft, on the design 
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of contemporary equipment and the experi- 
ence of placing them in series production. 

The creation of the ANT-16 (TB-4) and 
the ANT-20 ('MG'), which were larger and 
heavier than any other Soviet or foreign air- 
craft, waS a conspicuous success for the 
entire Soviet aircraft industry, and first and 
foremost for the design team led by Andrey 
N. Tupolev. 


ANT-21 (MI-3) experimental fighter 
Experience derived from the R-6 and KR-6 
multi-role aircraft opened up two main lines 
of development for aircraft of a similar type: 
heavy multi-seat fighters with a formidable 
machine-gun and cannon armament - the 
Ml (mnogomesnyy istrebitel’ - multi-seat 
fighter) and DIP (dvookhmesnyy istrebitel' 
pushechnyy- two-seat cannon-armed fighter) 
and fast tactical bombers (SB - skorosnoy 
bombardirovshchik). Both these were devel- 
oped in the USSR in the years before the 
outbreak of the Great Patriotic War in 1941. 

In 1930 TsAGI was given a commission 
to design a multi-seat fighter by the UWS. 
This was amended several times, but the 
final version was that the Tupolev OKB was 
to design a high-performance multi-role 
fighter able to operate as an escort fighter, a 
light bomber or a reconnaissance aircraft. 
Design work on the ANT-21 (WS designa- 
tion MI-3) got under way on 1 st March 1931. 
This was the OKB's first aircraft to have a 
retractable undercarriage. This innovation 
required additional research and tests which 
somewhat delayed the design work and 
building of the aircraft. In comparison with 
the R-6, the multi-seat ANT-21 retained the 
layout of a twin-engined monoplane with the 
same M-17 engines but was significantly 
smaller and had aerodynamic improve- 
ments which included a pneumatically actu- 
ated retractable undercarriage with 
oleo-pneumatic shock absorbers, a more 
sophisticated semi-monocoque_ fuselage 
with an oval cross-section and smooth skin, 
and semi-enclosed cockpits. Another 
unusual feature for the time was the twin 
fins/rudders which made defensive fire from 
the rear dorsal gun position more effective. 
The wings and tail unit were, however tradi- 
tional in structure with a corrugated skin 
(covered by fabric to achieve a smooth sur- 
face) and truss-type beam spars. 


Construction of the prototype lasted until 
26th April 1933, with test pilot I. F. Kozlov 
making the first flight on 23rd May. Tests 
revealed a number of defects and the 
machine was returned for these to be put 
right. Renewed tests were then undertaken 
by Kozlov together with B. L. Bukhgol'ts and 
K. K. Popov. Unfortunately not all the defects 
had been eliminated and the most serious 
one - tail buffeting - remained. Further 
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Top and above: Two aspects of the ANT-20bis (PS-124). The registration CCCP-I1760 was carried only on 
the wings. 
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The ANT-20bis (PS-124) takes off, showing off its wing dihedral. 


Specifications of the ANT-20 and ANT-206/s 








ANT-20 ANT-20D/S 
Length 33.0 m 34.1 m 
Wing span 63.0 m 63.0 m 
Height 11.25 m 10.85 m 
Wing area 486 m 486 nf 
Maximum take-off weight 42,000 kg 44,000 kg 
Maximum speed at sea level 260 n.a. 
Maximum speed at 3,500 m 275 n.a. 
Service ceiling 7,500 m 5,500 m 
Maximum range 1,000 km 1,000 km 
Passengers 60 64 
Crew (with personnel) 20 7 
flights were considered dangerous, but it spired that not only static strength but also 
was decided to make one or two more test the dynamic strength of the airframe's 
flights in a bid to find the reason for the vibra- assemblies had to be taken into account. 
tion. These tests were still under way when, On 10th January 1932 the OKB began 
on 14th September 1933, the tail disinte- construction of a second prototype desig- 
grated at a speed around 350 km/h. Kozlov nated ANT-21 bis or MI-3D {dooblyor) which 
barely managed to land the aircraft, and a differed markedly from the first prototype. 
detailed inquiry was begun. The results were The twin tails were replaced by a single fin 
to have a considerable effect on the future of and rudder, with the tailplane (taken piece- 
high-speed aircraft designed at the Tupolev meal from the ANT-29) mounted high on the 
OKB and other design bureaux when it tran- fin, the fuselage revised to improve defen- 
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Four views of the ANT-21bis (MI-3D), with an additional side view and scrap view of the ANT-21 (MI-3). 
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sive fire, with the machine-gun in the forward 
position replaced by a 20-mm Oerlikon can- 
non. New 830-hp high-altitude M-34N 
engines were also fitted. 

In mid-January the MI-3D was taken to 
the airfield, making its first flight on 22nd Jan- 
uary 1934. Manufacturer's tests went on until 
13th October 1934 and the performance was 
found to be reasonable, although the 
machine proved difficult to handle. Further 
work on it was terminated, even though 
preparations for series production were 
under way at Factory No.22. It was a logical 
decision, since tests of the ANT-40 (SB) with 
a more modern design and a higher antici- 
pated performance were about to begin. This 
provided the potential basis for a multi-role 
machine like the MI or DIP, which was to be 
implemented in the ANT-46 (DI-8) project. 


ANT-22 (MK-1) experimental 
twin-hull heavy bomber flying boat 
Towards the end of the 1920s the Soviet 
Navy began exploring the idea of a heavy 
bomber, a ‘maritime cruiser’ (in the sense 
applied to the R-6), for the Naval Air Arm. 
Such an aircraft would be able to conduct 
long-range maritime reconnaissance and 
attack enemy naval formations, bases and 
coastal defences and carry out escort 
duties. The first step towards the creation of 
such a multi-role flying boat was the ANT-11 
project, and the next was the design of the 
ANT-22 flying boat to be known as the Mk-1 
(morskoy kreyser) in naval service. 

The Tupolev OKB was given operational 
requirements for a flying boat able to serve 
as a bomber and in the long-range recon- 
naissance role by the Air Force Administra- 
tion in July 1931. It was to have a speed of 
300 km/h, an operational radius of 1,000 km, 
and carry a weapons load of 6,000 kg. The 
crew was to consist of six or seven mem- 
bers, and the flying boat was to have a 
strong defensive armament: five or six 
machine-guns and either two or three small- 
calibre cannons. 

I. I. Pogosskiy, who had been chief 
engineer on the earlier flying boats, was 
appointed chief engineer for the ANT-22. 
After his death in the ANT-27 crash on 15th 
April 1934 he was replaced in this capacity 
by A. R Golubkov. Research indicated that 
the conventional single-hull layout for such a 
large flying boat would entail weight penal- 
ties and a deterioration of the lift/drag ratio. 
It was decided, therefore, to follow the con- 
cept of the ANT-11 and produce an all-metal 
catamaran. Its long cantilever wings would 
be carried across the twin hulls to provide 
better seaworthiness and good lateral sta- 
bility. Power was provided by six 830-hp 
M-34R engines mounted above the wing in 
three tandem pairs - one pair in the middle 
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Left, above and below: The ANT-21 bis (MI-3D) is seen during trials with the cockpits and many access panels open. Note the nose glazing. 
Right, above and below: Two more aspects of the ANT-21 bis (MI-3D), showing the unusually large tail and braced stabilisers. Note the difference in colour schemes. 


of the wing centre section between the hulls 
(above a pod in which the pilot and naviga- 
tor sat) and the other two pairs above the 
hulls. Each hull had a fin/rudder assembly, 
with a fixed tailplane connecting the two fins. 
The two outer sections of the tailplane were 
movable, with the elevator running across its 
entire span. This unconventional design was 
unique to the ANT-22. Bombs or torpedoes 
were carried in bays in the wing centre sec- 
tion between the hulls and under the wings. 

Prototype construction was scheduled 
for completion by September 1933, but the 
unavailability of the engines delayed this 
until July 1934. On 8th August 1934 test 
pilots T. V. Ryabenko and D. N. H'yinskiy 
began manufacturer's flight tests, and 
between 27th June and 15th August 1935 
the aircraft underwent state acceptance 
trials with a full fit of armament. 

There were no complaints about han- 
dling, stability and manoeuvrability either on 
the water or in the air, and the ANT-22's sea- 
worthiness was equally good. But its perfor- 
mance significantly lagged behind what was 
required by the Navy. It was decided to 
improve this by installing new engines with 
superchargers, reducing the structural 
weight and making some changes to the 
aerodynamics. This was not done, since 
even an optimistic prognosis was that the 
flying boat would only enter service with the 
Navy at the end of the 1930s, by which time, 
even with the possible improvements, it 
would be hopelessly obsolete All further 
work was, therefore, terminated. 

On 8th December 1936 Ryabenko and 
H'yinskiy set a world record on the ANT-22 
when they lifted a load of 10,040 kg to a 
height of 1,942 m. 


Specifications of the ANT-21 and ANT-2Ibis 





Normal take-off weight 


ANT-21 


10.86 m 

19.11 m 

52.1 m 

5,088 kg 

351 km/h at sea level 
350 km/h at 5,000 m) 
7,885 m 

4 x PV machine-guns 
2 x DA machine-guns 
1 x DA machine-gun 
4 


ANT-21D/S 


11.57m 

10.76 m 

59.18 m* 

5,463 kg 

n.a. 

n.a. 

8,300 m 

2xPV machine-guns 

1 x ShKAS machine-gun 
1 x Oerlikon 20-mm cannon 
4 
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The ANT-22 (MK-1) flying boat on its twin beaching dollies. Note the dorsally positioned radiators on each 
pair of engines and the unusual shape of the hulls. 
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Above: The ANT-22 afloat, showing the 'ball' turrets, the tailplane bracing struts and the movable outer 
tailplane sections. 














The ANT-22 (MK-1). The scrap view shows a projected ducted propeller installation. 
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Specifications of the ANT-22 

Length 24.1 m 

Wing span 50.94 m 

Wing area 304.6 nf 

Normal take-off weight 28,750 kg 

Bomb load 6,000 kg 

Maximum speed at sea level 233 km/h 

Service ceiling 3,500 m 

Maximum range 1,330 km 

Armament 4xDA machine-guns 


2xShKAS machine-guns 
2 x Oerlikon cannons 
Crew 11 





ANT-23 (1-12) experimental 
twin-engined cannon-armed fighter 
At the end of the 1920s the recoilless aircraft 
guns designed by a team under L. V. Koor- 
chevskiy attracted the attention of special- 
ists in air armament. The principles of the 
Koorchevskiy automatic cannon (APK - 
avtomaticheskaya pushka Koorchevskovo), 
also known as the 'dynamic-reaction can- 
non' (DRP - dinamoreaktivnaya pushka), 
were the almost complete lack of any recoil 
and the weapon's low weight compared with 
its large calibre. These qualities were very 
attractive ones, especially for fighters and 
ground-attack aircraft. One of the first fight- 
ers specially designed to incorporate such 
weapons was the ANT-23 (service designa- 
tion 1-12). 

Design work began inthe spring of 1929 
with V. N. Chernyshov as chief engineer, the 
project for the fighter being confirmed on 
30th November 1930. The machine was an 
all-metal monoplane with an unusual lay- 
out. There was no fuselage as such, the 
pilot being accommodated in a nacelle 
located in the middle of the wing centre sec- 
tion with two 480-hp Gnome-Rhone Jupiter 
VI radials - one in the nose and the second 
behind the pilot, driving a pusher propeller. 
The tail assembly was carried on two tubu- 
lar metal booms mounted on the wings, 
each of which housed a 76-mm APK-4 can- 
non in its nose. 

The aircraft was finished in July 1931 
and I. F. Kozlov made the first flight on 27th 
August. In November ground firing tests of 
the APK-4 were made, and on 21st March 
1932 the ANT-23 took off for air firing tests. 
After the first firing there was an explosion 
which badly damaged the aircraft. Kozlov 
managed to land the machine in one piece, 
for which he was awarded the Order of the 
Red Star. After repairs had been made, the 
tests continued until 28th September 1932, 
after which the aircraft was referred for mod- 
ification and no further tests were carried out 

In August 1931 the OKB began con- 
struction of a second prototype as the 


ANT-28b/s (I-12b/s) - the work being under- 
taken at the initiative ofthe Komsomol (Com- 
munist Youth) organisation in the Bauman 
district of Moscow which had sponsored this 
machine. Because of this it also bore the 
name Baumanskiy Komsomolets. During 
the construction of the second prototype the 
defects which had come to light during the 
testing of the first prototype were taken into 
account. 

Many of the numerous shortcomings 
revealed by the tests were due to the chosen 
layout - the loss of power due to the place- 
ment of the engines, the high fixed under- 
carriage and the virtual impossibility of 
baling out in an emergency. All further devel- 
opment work on the ANT-23 was stopped in 
June 1934. 





Specifications of the ANT-23 

Length 9.5 m 

Wing span 15.6 m 

Wing area 30.0 m 

Normal take-off weight 2,400 kg 

Maximum speed at sea level 300 km/h 

Service ceiling 8,500 m 

Armament 2 Xx APK-4 
recoilless cannons 

Crew 1 





ANT-24 (TB-4) heavy bomber 
(project) 

Under this OKB number, preliminary work 
was carried out on a larger version of the 
TB-4 to be powered by four M-44 engines 
with a projected nominal rating of 2000 hp. 
The ANT-24 project became an interim stage 
towards the design of the ANT-26 (TB-6) 
heavy bomber. 


ANT-25 (RD) long-range 
record-breaking aircraft 
In August 1931 the head ofthe WS, Yakov I. 
Alksnis, and A. N. Tupolev submitted a joint 
memorandum to the Revolutionary Military 
Council (Rewoyensovet) with a draft project 
for a long-distance record-breaking aircraft 
which might also be used as a bomber with 
a large operational radius, albeit carrying a 
modest bomb load. Initial calculations made 
in the OKB indicated that, with an M-34 
engine, the following performance could be 
achieved: 

e all-up weight - 10,000 kg; 

* endurance - 80 hours; 

e range - 12,000 km; 

* speed at the beginning of the flight - 
128 km/h; 

e speed atthe end of the flight - 
188 km/h; 

e crew - 3. 
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Top and above: Two views of the ANT-23 fighter built around Koorchevskiy's recoilless cannons. The 
unusual tail assembly perched on the two tailbooms/cannon barrels is noteworthy. 
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A three-view of the ANT-23. 


On 7th December 1931 the following 
government decree was issued: 

‘This confirms the proposal by the Revo- 
lutionary Military Council of the USSR for an 
attempt on an ultra-long-distance flight and 
for the construction of an aircraft by A. N. 
Tupolev designated ANT-25 for this purpose, 


powered by an M-34 engine with a projected 
range of 13,000 km, and guaranteed by TsAGI 
to have a range of 9,000 km when the engine 
is not fitted with reduction gear and 10,000 
km with a geared engine. ' 

A government commission headed by 
Kliment Ye. Voroshilov was formed to over- 
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Above: The first prototype ANT-25 had a direct-drive M-34 engine (hence the low position of the propeller 


axis), a two-bladed propeller and an angular vertical tail. 








Above: The second prototype had a geared M-34R in a redesigned cowling with a chin-mounted radiator 


and a revised vertical tail. The legend on the fuselage reads Stalinskiy marshroot (Stalin route). 
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This view of the second prototype (URSS-N025) shows the high aspect ratio wings and the three-bladed prop. 


see work on the construction of the aircraft 
and supervise the proposed long-distance 
flights within the USSR. The commission 
was called the Committee for Long-Range 
Record-Flights or the RD Committee (RD = 
rekord dahl'nosti - range record); attached 
to it was the Technical RD Committee under 
A. N. Tupolev. 

On ist June 1932, after detailed design 
work, the task of making the drawings and 
building the aircraft began. Pavel 0. Sukhoi 
was appointed chief engineer for the ANT-25 
and the following designers were allocated 
to work on various assemblies of the design. 
Vladimir M. Petlyakov and V. N. Belyayev 
were responsible for the inner wings, 
N. S. Nekrasov and l. S. Lebedev for the 
outer wing panels. Nekrasov was also 
responsible, together with D. A. Romeyko- 
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Goorko, for the tail assembly; E. I. Pogosskiy 
and K. V. Minkner held responsibility for the 
engine installation, T. R Saprykin, A. G. Agla- 
dze and Kozhevnikov for the undercarriage, 
G. O. Bertosh, N. A. Fomin and Osipov for 
the fuselage (except the rear fuselage sec- 
tion, which was designed by Protopopov 
and Zooyev), A. A. Yengibaryan for the elec- 
trical and navigational equipment, and 
finally S. L. Belkin and A. V. Grishin for the 
propeller. 

The ANT-25 was a three-seat all-metal 
low-wing monoplane powered by a single 
M-34 (M-34R) engine. The requisite range 
was to be achieved by a blend of design fea- 
tures intended to give the airframe and its 
engine a very high degree of aerodynamic 
and weight-to-strength sophistication for its 
time. The main aerodynamic characteristics 


Vid Asjodn, 


Vid Asjodny, 


Vid Agjodn, 


were the wings' high aspect ratio (13:1) and 
taper (5.3). The high aspect ratio cut the 
induced drag at cruising speed, and the 
taper increased the rigidity of the wing and 
suppressed flutter. The reduced weight and 
enhanced rigidity of the wing were achieved 
by using a three-spar structure with inter- 
spar fuel compartments - from which the 
fuel would be drawn in strict sequence in 
flight. This relieved the wings of air loads and 
allowed the structural weight of the wings to 
be significantly reduced. 

The forward section of the fuselage was 
of truss structure and was integral with the 
wing centre section. The three-seat crew 
cabin was separated from the engine bay by 
a firewall. The rear fuselage was of semi- 
monocoque stressed-skin construction. 
Behind the crew cabin, the upper fuselage 
contour ran back smoothly to the base of the 
fin which carried a_ variable-incidence 
tailplane that could be adjusted in flight. The 
fuselage had a smooth skin, but the 
tailplane, fin and rudder had corrugated 
skins. The wing roots and inboard sections 
were originally intended to have a corru- 
gated skin as well, but this was later covered 
with perkal’ linen fabric. The twin-wheel 
main landing gear units retracted aft into the 
wings and were provided with fairings; the 
tailwheel was carefully faired. All these mea- 
sures aimed at cutting drag had a direct 
effect on the aircraft's ability to attain its 
specified range. A total of 6,100 kg of petrol 
and 350 kg of oil was carried to enable the 
aircraft to fly non-stop for 75 hours with a 
maximum take-off weight of 16,500 kg ata 
cruising speed of 165 km/h. The most up-to- 
date flying and navigational equipment was 
installed as vital for prolonged non-stop 
flights: an artificial horizon, a gyro-magnetic 
compass, a direction finder, a sextant and a 
solar course indicator. The onboard radio 
with a fixed long-wave tuning could transmit 
over distances up to 5,000 km and a ground 
fix could be made on the aircraft at a dis- 
tance of 2,000 km. In preparation for the 
flights by the ANT-25, the longest paved run- 
way yet built in Russia, 1,800 m long and ris- 
ing to 12 m in height at the start, was 
constructed at Shcholkovo airfield east of 
Moscow (now Chkalovskaya airbase). 


Two aircraft were built: the first prototype 
(ANT-25-1, or RD-1) and very shortly after- 
wards the second prototype (ANT-25-2, or 
RD-2). The RD-1 powered by an M34 
engine without reduction gear driving a two- 
blade propeller was completed on 13th June 
1933 and first flown by M. M. Gromov on 
22nd June. The RD-2 with a geared M34R 
(normal output 800 hp, 900-950 hp with 
boosting) with a different cowling and a 
three-bladed propeller was ready on 1st 
September the same year and first flown by 


Gromov on 10th September. The RD-2 also 





differed from the RD-1 in having a revised T | 
rudder. Subsequently, the RD-1 was modi- i a r — 
fied to make it identical to the RD-2. SSeS A ) 


Two aircrews were formed by Nil WS in “TT 


early 1933 to carry out trials and make the 

long-distance flights on the ANT-25. The first = 

consisted of M. M. Gromov, A. I. Filin and —_— t 

I. T. Spirin, and the second of A. B. Yuma- À B ep ee 


shev, R M. Stefanovskiy and S. A. Danilin. 
Southern routes were plotted; for example k 
Moscow - the Mediterranean - the Sahara - Ò 
West Africa - the South Atlantic - South 
America. A route to Australia was also drawn 
up. The task at hand was to beat the non- 
stop world record for distance in a straight » 
line of 9,104 km set in Russia in August 1933 O 
by the French pilots Codos and Rossi flying ; Q` 
a Bleriot 110. In their first long-distance we 
flights the ANT-25-1 and ANT-25-2 reached Yo 
7,200 and 10,800 km respectively, and the Sen, 
decision was made to improve their aerody- | | QA k 
namic qualities and achieve better fuel econ- | Nk K 

x 


omy. The results of the modifications were 
soon evident. On 10th-12th September XR 
1934, after a number of training and record 
flights over distance with a set payload, Gro- 
mov and his crew set up a new world closed- 
circuit distance record over the triangular 
Moscow-Ryazan'-Khar'kov-Moscow route in 
the modified ANT-25-2, covering a distance > zár a el 
of 12,411 km in 75 hours and two minutes. be = s> 

At the beginning of 1935 the famous Arc- 
tic pilot Sigizmund A. Levanevskiy sug- 
gested making’ intercontinental flights 
across the North Pole to the USA in the 
ANT-25. The ANT-25-2 was chosen to safety and emergency facilities. On 3rd test pilot at Factory No.39, Valeriy P. Chkalov, 








Above: Three views of the ANT-25-2, with an additional side view (bottom) of the ANT-25-1. 


attempt the first of these, and Levanevskiy August 1935 Levanevskiy's crew began their who offered to replace Levanevskiy and 
was joined by crew members Gheorgly F. flight across the North Pole, only to be frus- repeat the attempted trans-polar flight. 
Baidukov and V. I. Levchenko. The second trated by a failure of the engine's oil system. Thanks to his persistence, the efforts of 
crew, Gromov, Yumashev and Danilin, con- Levanevskiy now categorically refused to Tupolev and Alksnis and the professional 
tinued to train for the ‘southern route’. attempt any more trans-polar flights in the skills of Baidukov, a series of flights were 

In preparation for the trans-polar flight ANT-25, compromising Tupolev's reputation made to determine the cause of the failure 
further modifications were made to the and placing the future fate of this unique air- and restore faith in the aircraft. Preparations 
engine of the ANT-25-2 and to the onboard craft in jeopardy. The day was saved by the for the flights were resumed. 
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The two crews involved in the attempts to set a world distance record in the ANT-25. Left: Gheorgiy F. Baidukov, Valeriy P. Chkalov and Aleksandr Belyakov. 
Right: Mikhail M. Gromov, A. I. Filin and I. T. Spirin. 
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Chkalov and his crew were authorised to 
make a flight over the Soviet Arctic, the so- 
called ‘Stalin Route’ (Moscow, Victoria 
Island, Franz Joseph Land, Severnaya 
Zemlya, Tiksi Bay, Petropavlovsk-Kam- 
chatskiy, Nikolayevsk-na-Amure, Rukhlovo, 
Irkutsk) Spanning across some 11,000 km. 
The objective of the flight was to test the 
machine's reliability for a flight over the Arc- 
tic. On 20th July 1936 the flight began, the 
crew encountering particularly bad weather 
conditions before the mission ended on 
22nd July on Udd Island, 45 km north-east 
of Nikolayevsk-na-Amure. The aircraft had 
covered 9,374 km in 56 hours and 20 min- 
utes. All of the ANT-25's systems functioned 
normally on this arduous flight and the air- 
craft fully justified the hopes pinned on tt. 
Preparations for a flight over the North Pole 
to the USA could now go ahead. Gromov's 
crew also began preparing for its flight over 
the Arctic in the ANT-25-1. In August 1936 
the second prototype returned to Moscow 
and was sent to the Paris Air Show where it 
was exhibited, together with the ANT-35 pas- 
senger aircraft and Polikarpov's experimen- 
tal 1-17 fighter, to great acclaim. 

On 18th June 1937 Chkalov and his crew 
set out on their non-stop flight from Moscow 
across the North Pole to North America. Ina 
flying time of 63 hours and 16 minutes the 
aircraft flew over 9,180 km (8,504 km as the 
crow flies) and landed at Vancouver, Ontario 
Province, Canada. The flight had been 
made in beastly weather at altitudes above 
4,000 m - leading to oxygen starvation by 
the crew who carried only enough oxygen 
for nine hours. It had been anticipated that 
the greater part of the flight would be made 
at much lower altitude without the need for 
oxygen. It was also a victory for the Tupolev 
OKB. A month later, on 12th July 1937, Gro- 
mov and his crew made a second flight over 
the Arctic in the ANT-25-1 to establish a 
world distance record for a non-stop flight in 
a Straight line. After 62 hours and 17 minutes 
in the air, their machine touched down 
near San Jacinto, California, with enough 
fuel left in the tanks for a further 500-600 km. 


Altogether the ANT-25-1 had flown 11,500 km 
(10,148 km measured in a straight line) to 
set a new world record. 

The decision to build the ANT-25 in 
series had been taken as early as 1933 when 
the first two examples were still being tested 
and developed. Production for WS was to 
be at Factory No.18, with 50 examples built 
as RD-W long-range bombers and long- 
range reconnaissance aircraft (W stood for 
voyennyy variahnt - Air Force version). In 
1935-36 the ANT-25 was used as the basis 
forasmall batch of long-range bombers with 
the OKB designation ANT-36 and the WS 
designation DB-1 (dahl'niy bombardirov- 
shchik). 

In addition to the two examples of the 
ANT-25 and the Air Force trials batch, the fol- 
lowing versions and developments of the 
ANT-25 existed: 

RD-D (ANT-25 with a diesel engine). After 
his flight over the North Pole, Chkalov pro- 
posed to the government that a modified 
ANT-25 with a diesel engine and pressurised 
cabin should be built. This would fly at a 
height between 8,000 and 10,000 m over a 
projected distance of 15,000-20.000 km. 
Research and development work in this 
direction was already under way. The 
Bureau for Special Designs (BOK) had built 
a number of experimental aircraft based on 
the ANT-25 with pressurised cabins and 
high-altitude petrol and diesel engines in the 
second half ofthe 1930s (the BOK-1, BOK-7, 
BOK-11 and BOK-15). The AN-1 and M-40 
diesel engines were tested on the modified 
ANT-36 and then on the BOK-15. At the end 
of 1940 preparations for a round-the-world 
flight on a diesel-powered ANT-25 with a 
pressurised cabin were already being made. 
Two crews headed by Gromov and 
Baidukov were to undertake the attempt. 
The start was scheduled for 20th July 1941, 
the machines were ready and the crews 
trained. But the plan was doomed. On 22nd 
June Germany invaded the USSR, and on 
22nd July, two days after the planned take- 
off for the flight to circle the globe, Luftwaffe 
bombers raided Moscow. 





A model of the ANT-28 passenger aircraft based on the ANT-26. 
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Specifications of the ANT-25-2 (RD-2) 





Length 13.4 m 

Wing span 34.0 m 

Height 5.0. 

Wing area 88.2 nf 
Maximum take-off weight 10,000 kg 
Maximum speed 246 km/h 
Service ceiling 2,100-7,850 m 
Range 10,800 km 
Crew 3 





ANT-26 (TB-6) heavy bomber 
(project) 

At the end of 1929 the Air Force Scientific & 
Technical Committee (NTK UWS) asked the 
Tupolev OKB to present its conclusions on 
the viability of building aircraft able to carry 
loads of 10 and 25 metric tons, including 
guns and tanks, and to give some idea of 
their overall dimensions. The OKB carried 
out draft studies on two machines able to 
carry the specified weights. The first of these 
became the basis for the ANT-16 (TB-4) and 
the second for a 'super-heavy' bomber pro- 
ject, the ANT-26 or TB-6. The draft studies 
yielded the following initial data on the air- 
craft: 

* wing span - 55-75 m; 

* wing area - 650-700 m’; 

¢ all-up weight - 50,000-60,000 kg. 

The OKB assessed the time needed to 
construct such an aircraft as three to four 
years, and shortly afterwards the Air Force 
took the decision in principle for the ANT-26 
to be built. From 1931 onwards the plans 
for experimental aircraft construction drawn 
up by the OKB and WS featured the ANT-26 
(TB-6). The Civil Air Fleet (Aeroflot) was also 
interested in the new project, and two ver- 
sions of the aircraft were included: a pas- 
senger version and a cargo version able to 
carry 15 metric tons over a range of 1,500 
km. The two civil projects were designated 
ANT-28 within the OKB (see below). 

In March 1932 the OKB began work on 
implementing the projects, and Tupolev 
immediately raised the question of building 
a factory for the series production of the 
ANT-26 and a factory for the type's repair 
and overhaul. Both factories needed to be 
big enough to accommodate these giant 
machines. The project work carried out by 
the Aviaproyekt agency formed the basis for 
the building of two aircraft factories: No. 124 
in Kazan' and No.84 in Fili, a suburb of 
Moscow. 

The layout and structure of the ANT-26 
represented a further development of the 
ANT-16 (TB-4), but it was bigger, heavier and 
with more powerful engines. The project 
envisaged using twelve (!) M-34 engines - 
eight installed in the wing leading edge and 





A provisional three-view of the projected 12-engined ANT-26 giant bomber. Note the triple vertical tails and the defensive gun positions in the rear ends of the 
main gear fairings and on the wing leading edge outboard of the engines. 


four above the fuselage in two tandem pairs. 


Subsequently, due to the Air Force's further 
request for more extensive defensive arma- 
ment, the project was revised to have 12 
M-34FRN engines. There was also a project 


Project specifications of the ANT-2612M-34FRN 


Length 
Wing span 
Height 
Wing area 
Normal all-up weight 
Max bomb load 
Max speed at 3,500 m 
Max speed of TB-6 6M-44 
at 5,000 m 
Service ceiling 
Service ceiling for TB-6 6M-44 
Range 
Range for TB-6 6M-44 
with a 15,000-kg bomb load 
Range with fuel overload and 
a 15,000-kg bomb load 
Armament 


39.0 m 
95.0 m 
10.0 m 
754 m 
71,000 kg 
24,600 kg 
275 km/h 


250 km/h * 
9,000 m 
7,000 m * 
1,000 km 


3,300 km 


4,800 km * 

3 x Oerlikon cannons 
1 x37 mm cannon 

1 x DA machine-guns 
4xShKAS 
machine-guns 

3 x ShVAK cannons 


* according to WS plans for 1934. 
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to install six M-44 engines, each of which 
would have had twice the output of the 
M-34FRN. 

In 1935 a two-seat glider representing a 
quarter-scale model of the ANT-26 was built 
for aerodynamic research, the flight tests to 
log the characteristics being made by test 
pilot B. N. Koodrin. All work on the civil ver- 
sion was now temporarily shelved by the 
OKB to allow it to concentrate on the military 





A model of the ANT-26 (TB-6) bomber. 


version. Construction of the prototype 
began, and the aircraft continued to appear 
in WS planning for experimental design in 
1933-34 (where it was referred to as the TB-6 
6M-44) with prototype completion sched- 
uled initially for December 1935 and then for 
1 st August 1936. 

However, all further work on the project 
was terminated in July 1934 when the air- 
frame was 75% complete and the entire air- 
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Above: This drawing depicts the ANT-28 airliner derivative of the ANT-26 bomber which likewise remained unbuilt. 


craft had reached 16% completion. The ANT- 
26 project brought the curtain down on the 
OKB's pre-war design work on the huge, 
slow 'bomb carriers' which were all too vul- 
nerable to fighter attack. The future lay with 
fast high-altitude machines able to operate 
in a climate of increasingly effective anti-air- 
craft defences. 





æ 





ANT-28 passenger and cargo 
aircraft (project) 

Two variants of the ANT-26 heavy bomber 
(TB-6) were intended for use by the Civil Air 
Fleet (GVF). These cargo and passenger 
versions were to carry a payload of 15,000 
kg and possess a range of 1,500 km. Work 
was terminated at an early design stage. 


m mae 


Above: The ANT-27fo/s (MDR-4) flying boat standing at anchor on the Black Sea near Sevastopol’. Note 


the midships and tail defensive gun positions. 





Another aspect of the MDR-4, showing the combination of tractor/pusher engines and the outrigger floats 
located well inboard. 
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ANT-27 (MDR-4) & ANT-27WS (MDR-4, 
MTB-1) long-range reconnaissance 
and bomber flying boat 

In 1931-32 the MDR-3 four-engined flying 
boat designed by lIgor' V. Chetverikov at the 
TsKB (Central Design Bureau) based at Fac- 
tory No.39 in Moscow was constructed and 
entered flight test. Designed to meet the 
same tactical requirements as the Tupolev 
ANT-8 (MDR-2), the MDR-3's design was 
pronounced impractical after tests, and it 
was decided to transfer the prototype to the 
Tupolev OKB for modernisation. Such a 
decision was quite logical since, as early as 
1929, the OKB had produced plans for a 
long-range reconnaissance flying boat pow- 
ered by three BMW VII or Gnome-Rhone 
Jupiter IV engines. In July 1929 the project 
for another flying boat was explored and the 
Air Force's Scientific & Technical Committee 
reviewed it. This project was for a high-wing 
monoplane flying boat with three engines 
mounted on pylons over the wings; the two 
outer engines drove tractor propellers, the 
centre engine mounted over the wing centre 
section driving a pusher propeller. However, 
due to the pressure of work on heavy land- 
planes, the OKB was obliged to suspend 
work on the project at that time. 

In February 1932, having received all the 
documentation on the MDR-3, the OKB set 
to work. I.I. Pogosskiy, who had headed the 
OKB's work on seaplanes, was appointed 
chief engineer. The design work on the air- 
craft, given the OKB designation ANT-27 and 


the service designation MDR-4, was virtually 
begun from scratch, using the 1929 project 
as its basis but taking into account the latest 
state of the art in flying boat design. As a 
result, the machine emerged as an all-metal 
three-engined cantilever high-wing mono- 
plane with a conventional single fin/rudder. 
Only the front and centre sections of the hull 
and the outrigger floats were retained from 
the original MDR-3. The powerplant's layout 
was completely revised, and the projected 
layout of 1929 for three 750/830-hp M-34R 
engines revived. The defensive armament 
was also increased, and bomb bays in the 
inner wings provided for carriage of up to 
2,000 kg of bombs. 

The aircraft was completed on 7th March 
1934 and sent to Sevastopol’ for manufac- 
turer's tests three days later. On 21st April, 
six days after the tests had begun, the air- 
craft crashed on take-off, killing three of the 
occupants, including 1.1. Pogosskiy. 

On 24th April work began at the OKB, 
now with A. R Golubkov as project chief, on 
designing a second prototype designated 
ANT-27b/s. It was ready by 29th September 
and manufacturer's tests got under way a 
month later. The ANT-27fo/s made its first 
flight on 29th October and, although fitted 
with low-altitude M-34R engines, acquitted 
itself well both in the air and on water. 

In January the aircraft was submitted for 
state acceptance trials which took place 
between 6th June and 1st July 1935. Build- 
ing on their results it was decided to accept 
the ANT-27D/S with four M-34R engines for 
service as the MDR-4 maritime reconnais- 
sance aircraft and MTB-1 bomber. The criti- 
cisms recorded during the trial were to be 
addressed in the production series. It was 
recommended that 930-hp high-altitude 
M-34RN engines should be fitted to the sec- 
ond prototype to improve performance. Test 
flights began in the autumn of 1935 when the 
new engines enabled the top speed to be 
increased from 233 to 266 km/h and the ser- 
vice ceiling from 5,500 to 6,550 m. However, 
on 23rd September tragedy struck; the sec- 
ond prototype was lost when the fabric cov- 
ering tore away from the wing (a problem 
inherited from the MDR-3). The accident, 
however, had no effect on the decision about 
series production or the MDR-4's future 
squadron service. 


Preparations to place the ANT-27 in 
series production had begun as early as 
February 1934. The necessary documenta- 
tion was sent to Factory No.31, Taganrog, 
from where the first production example was 
sent for manufacturer's tests on 29th April 
1936. In December 1935 the OKB began 
work on adapting the aircraft to take 
M-34FRN engines, although production 
machines were fitted with M-34Rs and later 





Four views of the ANT-27b/s (MDR-4). The scrap view shows the centre engine nacelle. 


with M-34RNs. Factory No.31 supplied the 
Air Force with five examples in 1936 and ten 
in 1937, after which production came to an 
end. Two versions were supplied: the MDR-4 
reconnaissance flying boat with a take-off 
weight of 14,382 kg and the MTB-1 heavy 
bomber (morskoy tyazholyy bombardirov- 
shcik) with a 16,830-kg TOW. The MTB-1 
could carry a normal bomb load of 2,000 kg 
over a range of 890 km. 

Apart from the MDR-4 and MTB-1, the 
OKB considered a civil version to carry four- 
teen passengers. The project was examined 
and even given the provisional OKB desig- 
nation ANT-29 but was not proceeded with. 


Specifications of the MTB-1 3 x M34R 





Length 

Wing span 

Wing area 

Maximum take-off weight 
Bomb load 

Maximum speed at sea level 
Service ceiling 

Range 

Armament 


Crew 


21.9 m 

39.15 m 

177.79 m 

16,250 kg 

2,000 kg 

226 km/h 

4,470 m 

890 km 

1 x ShKAS machine-gun 
2 x DA machine-guns 
1 x Oerlikon cannon 
7 
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Top and above: The ANT-29 (alias DIP) had a Koorchevskiy recoilless cannon passing all the way through 
the fuselage. Note the TsAGI titles on the tail. 
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A three-view of the ANT-29 (DIP). 


60 


Did Asjodn, 


ANT-29 (DIP-1) experimental 
two-seat cannon-armed fighter 

The appearance of the first recoilless air- 
craft cannon devised by L. V. Koorchevskiy 
produced requirements by the WS for fight- 
ers incorporating such weapons. The Air 
Force Administration notified the OKB of its 
guideline requirements for the first time on 
26th June 1930. Exactly one year later, on 
26th June 1931, the OKB was given more a 
specific operational requirement for a new 
aircraft, given the OKB designation ANT-29 
and the official designation DIP-1 
(dvookhmesnyy  istrebitel’ pushechnyy - 
two-seat cannon-armed fighter). At the end 
of December 1932 the final requirement 
was passed to the OKB for the DIP cannon- 
armed fighter powered by two 750-hp M-34 
engines. 

The aircraft was designed around its 
recoilless cannon. The 4 m long 102-mm 
APK-8 cannon projected from the aircraft's 
nose and its exhaust gases were vented 
through a pipe behind the rudder. In addition 
to the APK-8, two forward-firing 7.62-mm 
Shpital'nyy/Komaritskiy ShKAS machine- 
guns were installed in the inner wings and a 
third ShKAS was operated by the gunner/ 
radio operator. The ANT-29 was an all-metal 
smooth-skinned twin-engined cantilever 
low-wing monoplane with a retractable 
undercarriage (one ofthe first in the USSR to 
have smooth metal skin throughout). The 
pilot and the gunner sat in enclosed cock- 
pits. The layout echoed that of the ANT-21 
(MI-3) but the ANT-29 was smaller and a 
more sophisticated design. 

Design work and construction of the pro- 
totype was begun in 1932 by a design team 
under R O. Sukhoi. In the course of the work 
a number of alterations were made affecting 
the wings, rear fuselage and tail assembly. 
Imported 760 hp Hispano-Suiza 12Ybrs liq- 
uid-cooled Vee-12 engines (licence-built in 
the USSR as the M-100) were to be installed. 

By the beginning of February 1935 the 
prototype was ready, and it was taken to the 
airfield for tests on 3rd February. On 14th 
February test pilot S. A. Korzinshchikov per- 
formed the first flight. Tests continued until 
28th March 1936 buttheir results proved dis- 
appointing. The machine proved unstable at 
all possible centre of gravity positions; the 
elevators and rudder needed modification, 
the engine cooling system required a com- 
plete redesign, while the the new armament, 
the undercarriage retraction mechanism 
and the radio equipment all needed testing 
and adjustments. On 5th April 1935 the air- 
craft was referred for this work to be carried 
out and test flights were then resumed in 
early November. 

State trials were scheduled to take place 
in the first half of 1936, but on 28th March all 


further work was cancelled. One of the rea- 
sons was that Koorchevskiy's recoilless can- 
nons had not justified the hopes pinned on 
them. Subsequently, greater fighter fire- 
power would be achieved using rapid-firing 
cannons and rockets. 





Basic performance of the ANT-29 

Length 11.1 m 

Wing span 19.19m 

Height 5.5 m 

Wing area 56.86 m’ 

Maximum TOW 5,300 kg 

Max speed at 4,000 m 352 km/h 

Time to 5,000 m 15.18 minutes 

Service ceiling 8,000 m 

Operational radius 300 km 

Armament 3 x ShKAS machine-guns 
1 x APK-8 recoilless cannon 

Crew 2 





ANT-30 (SK-1) experimental escort/ 
reconnaissance/strike aircraft 

In 1933-34 the OKB responded to an opera- 
tional requirement issued by the WS with a 
project for a twin-engined multi-role aircraft 
of the 'air cruiser' class, developing the con- 
cepts incorporated in the R-6 and MI-3. The 
Air Force order for a twin-engined aircraft 
referred to as a ‘landplane cruiser’ (sookho- 
putnyykreyser, hence the designation SK-1) 
engendered various ideas at the draft 
design stage of the ANT-30, using either 
Soviet 570-hp M-38 or Hispano-Suiza 12Ybrs 
engines. 

The ANT-30 project was for an all-metal 
twin-engined low-wing smooth-skinned 
monoplane with a cruciform tail unit. When 
the various possible projects were exam- 
ined, particular attention was paid to the 
offensive and defensive armament. The 
nose turret had two ShKAS machine-guns 
while protection from stern attacks was pro- 
vided by a DAK fuselage mounting with 
either a Degtyaryov DA machine-gun or a 
ShpitarnyyA/ladimirov ShVAK cannon and 
another mounting with an Oerlikon cannon. 
The fuselage bays could house additional 
fuel tanks (if the aircraft was to be used as a 
‘cruiser’, that is, escort fighter) or bombs if it 
was to be used as a high-speed bomber. 
Bombs could also be carried on external 
racks under the wing centre section. The 
total bomb load amounted to 1,000 kg. 

Aerodynamic calculations were made, 
models built and drawings prepared for the 
prototype construction, which duly began. 
But everything was gradually wound down 
in late 1933/early 1934 by which time the 
technical preparations for the ANT-30 were 
16% complete. The reason for this was the 
decision to shift attention to the more 
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Above and below: A model of the ANT-30 (SK-1) twin-engined multi-purpose aircraft. 
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A three-view of the ANT-30 (SK-1). 
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Above: A desktop model of the ANT-31 (1-14) fighter. 


Above: The ANT-31 prototype in the process of construction at MMZ No.156. Note the corrugated skin on 


the rudder. 
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promising ANT-40 (SB) bomber, as well as 
the gradual eclipse of the concept of multi- 
role aircraft of the 'cruiser' type. 


Project specifications of the ANT-30 (SK-1) based 
on WS requirements 





Normal all-up weight 5,300 kg 
Normal payload 928-1,560 kg 
Max payload 2,200 kg 
Max. speed at sea level 259-283 km/h 
Max. speed at 4,000 m 317 km/h 


Time to reach 5,000 m 23.15 minutes 
Time to make a U-turn 
at 1,000 m 22 seconds 
Armament 3 x ShKAS machine-guns 


1 x Oerlikon cannon. 





ANT-31 (1-14) Single-SeatFighter 

In 1933-34 three types of high-speed fight- 
ers were designed and built in the USSR, 
with the Tupolev OKB responsible for the first 
one. In 1932 the OKB had received a request 
for a fighter with a top speed of around 400 
km/h. Tupolev and his colleagues decided 
on the design of an all-metal monoplane 
with a retractable undercarriage on the cor- 
rect assumption that the time had come for 
these features to form part of modern fighter 
design. The chief engineer for the aircraft, 
which bore the OKB designation ANT-31 and 





A three view (including the topmost side view) if the ANT-31 (1-14), with additional side views showing variations in the canopy and cowling design. 
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the WS designation 1-14, was R 0. Sukhoi. 
The aircraft was conceived as a fighter with 
an armament of two Koorchevskiy recoilless 
cannons, but there was considerable diffi- 
culty in deciding on a suitable engine and a 
540-hp air-cooled Bristol Mercury IV radial 
was chosen for the prototype. In December 
1932 the UWS confirmed its operational 
requirements for the cannon-armed fighter: 
it was to have a top speed of 375-400 km/h 
at a height of 5,000 m, climb to that altitude 
in seven to eight minutes, have a service 
ceiling of 9,000-10,000 m and an operational 
radius of 250 km. 

The prototype was finished in May 1933 
and first flown on 27th May by test pilot 
K. K. Popov. It had a smooth-skinned fuse- 
lage, an enclosed pilot's cockpit and corru- 
gated wing covering. lts armament 
comprised a single synchronised PV-1 
machine-gun in the nose with the provision 
for two 75-mm APK-37 cannons, one under 
each wing. Due to a series of minor faults, 
manufacturer's tests began on 6th October 
and lasted until 13th December 1933, after 
which the fighter was submitted for state 
trials on 2nd January 1934, fitted with a ski 
undercarriage. The WS considered the 
1-14s great speed an outstanding quality, 
but criticised its handling when making 180° 
turns, the imperfect undercarriage retraction 
system and the unsatisfactory design of the 
cockpit canopy. 

These criticisms were taken into account 
in the design and construction of a second 
prototype which was fitted with a 712-hp 
Wright R-1830F-2 Cyclone radial and given 
the OKB designation ANT-31 bis (l-14fo/s). 
Unlike the first prototype, the l-14b/s had a 
revised undercarriage, smooth-skinned 
wings, and - a retrograde step - an open 
cockpit. Its armament consisted of two 
synchronised PV-1 machine-guns and two 
APK-11. cannons. In February 1934 the 
dooblyor was transported to the airfield 
where manufacturer's tests took place 
between 13th February and 15th March and 
state trials were successfully held between 
March and May under test pilots Konstantin 
K. Kokkinaki, A. R Chernavskiy, I. P. Beloze- 
rov and Pyotr M. Stefanovskiy - the latter 
responsible for the APK tests. The |-14b/s 
even exceeded WS expectations to a cer- 
tain degree, and it was decided that the 
fighter should be accepted for squadron ser- 
vice with a high-altitude Wright R-1830F-3 
Cyclone engine after a number of shortcom- 
ings had been corrected. The WS 
requested that production examples should 
have a revised wing profile and the APK-37S 
be replaced initially by ShKAS machine- 
guns and subsequently ShVAK cannon. On 
1st May 1934 the l-14fo/s took part in the fly- 
past over Red Square. 
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Above: The Bristol Mercury-powered first prototype ANT-31 (1-14) prototype on skis at the airfield in 
Zhukovskiy. Note the natural metal finish, the wooden propeller and the fully enclosed oe 





Above: The Wright Cyclone-engined second prototype (ANT-31b/s or I-14b/s), apparently painted green 
with red trim. Note the open cockpit, the different cowling and the metal propeller. 


In July 1934 series production ofthe 1-14 
was allocated to Factory No. 125 in Irkutsk, 
which was then still under construction. The 
first production example underwent trials in 
1936, and the conclusion drawn from their 
results was that the 1-14 was superior to the 
1-16 in air combat, but they also revealed that 
the 1-14 suffered from unsatisfactory spin 
recovery - which led to a delay in its service 
introduction. Attempts to resolve this prob- 
lem under Professor A. N. Zhuravchenko at 
TsAGI, with spin tests carried out by 
A. |. Nikashin and Nikolay S. Rybko, went on 


Sa 





until 1937. Repeat trials for spin recovery on 
a production example in 1937 proved that 
this immense amount of work had not been 
in vain. The 1-14 became of one of the Soviet 
Air Force's best fighters as far as spin recov- 
ery was concerned, and series production 
resumed. Production machines had Wright 
Cyclones and later 700-hp M-25 engines 
(the Soviet licence-built version of the Wright 
Cyclone). 

However, due to the many delays in 
series production, particularly during work 
on spin recovery, the 1-14 was not mass-pro- 





The ANT-31 bis (I-14b/s) on wheels. The narrow wheel track is readily apparent. 
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duced, although it was simpler to manufac- 
ture than the 1-16 and only marginally inferior 
to the Polikarpov fighter. Altogether, of 55 air- 
craft under assembly at Factory No.125, 
only 18 were completed to enter WS service 
in 1936 and 1937. 





Specifications of the |-14b/s 1 x Wright R-1830F-3 
Cyclone 





Length 6.11 m 

Wing span 11.25m 

Height 3.74 m 

Wing area 16.8nr 

Normal take-off weight 1,540 kg 

Maximum speed at 3,000 m 402 km/h 

Time to 5,000 m 8.7 minutes 

Armament 2 x PV-1 machine-guns 
2 x APK-37 cannons 

Crew 1 





ANT-32 (1-13) single-seat fighter 
(project) 

In August 1931 the Central Design Bureau 
(IsKB -  Tsentrahl'noye konstrooktorskoye 
byuro) which included N. N. Polikarpov's 
team No.3 was amalgamated with TsAGI. 
Polikarpov, who had just been released from 
an OGPU (later NKVD) internee design 
bureau, was then working on a single-seat 
biplane fighter of composite construction to 
be powered by a liquid-cooled Vee-12 
engine. Now Tupolev was an adherent of all- 
metal fighters, and an irreconcilable clash of 
views between these two masters of Soviet 
aircraft design seemed imminent. On 4th 
May 1932 Polikarpov's team No.3 and 
Sukhoi's team No.4 at TSAGI were amalga- 
mated, with Sukhoi appointed head of the 





new combined design force and Polikarpov 
as one of his deputies. 

Work on the 1-13 continued, the project 
being given the OKB designation ANT-32 
and evolving into a single-seat all-metal 
sesquiplane with a 600/750-hp liquid-cooled 
M-32 engine. Hardly anything further was 
done on the 1-13 from the end of 1931 due to 
the pressure of work on the OKB and, it 
should be added, development work on the 
M-32 was proving to be extremely pro- 
tracted. The M-32 was intended expressly as 
a fighter engine, and its size and weight had 
been minimised. The success of the ANT-32 
depended almost entirely on the success of 
the new engine. 

When the M-32 began bench tests, 
interest in the 1-13 was revived. A draft 
design was prepared and calculations 
made. According to the project, the 1-13 was 
to be an all-metal sesquiplane with the com- 
paratively low all-up weight of 1,450 kg. It 
was to be armed with four 7.62-mm 
machine-guns and fitted with a radio - still 
an innovation on Soviet single-seat fighters 
at the time. 

In November 1932 the decision was 
taken to replace the M-32 with another type 
of engine, and somewhat earlier that year (in 
July) H'yushin, as head of the TsKB, sug- 
gested that Polikarpov should prepare an 
1-14a sesquiplane project as a back-up ver- 
sion of Sukhoi's 1-14 and rework the 1-13 pro- 
ject for an air-cooled engine. Taking the 
layout of the 1-13 as the starting point, 
Polikarpov thoroughly revised it so that the 
fighter was of his preferred composite con- 
struction and powered by a Wright Cyclone 
radial enclosed by a Townend ring. Hence 
the fuselage nose was also fundamentally 





The prototype of the ANT-35 airliner (top) was built with Gnome-Rhone engines; the shape of the engine 
nacelles makes an interesting comparison with a production Wright-engined example (above). 
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redesigned, and the conventional wing cen- 
tre section exchanged for an inverted-gull 
configuration to reduce drag and improve 
the pilot's field of view. The cockpit was 
enclosed, again an unusual feature for a 
fighter of that period. In November 1932 this 
project was redesignated the 1-15 (TsKB-3) 
and permission given for the construction of 
an experimental example, which became 
the prototype of the 1-15/1-152/1-153 biplane 
fighter series. 


Basic performance of the ANT-32 (1-13) Project 


Wing area 21 m 

Maximum take-off weight 1,450 kg 

Max speed at 5,000 m 358 km/h 

Time to 7,000 m 10.7 minutes 

Service ceiling 9,900 m 

Armament 4 x ShKAS machine-guns/ 
tor2ShKAS + 2xDA; 

Crew 1 


ANT-33 Passenger aircraft (project) 
In the early 1930s the OKB began work on a 
project for a passenger aircraft designated 
ANT-33. No further details are Known. 


ANT-34 (MI-4) multi-seat fighter 
(project) 

In developing the concept of multi-seat fight- 
ers in the first half of the 1930s, the OKB 
worked on the project for an MI-4 fighter with 
the in-house designation ANT-34. No further 
details are known. 


ANT-35 (PS-35) high-speed airliner 
The design of the this high-speed aircraft 
able to carry about ten passengers started 
life as an unplanned project. In May 1934 the 
Aviation Research Technical Society (Avia- 
NITO - Aviatsionnoye naoochno-issledo- 
vatel'skoye _tekhnicheskoye _obshchestvo) 
and the motoring periodical Za roolyom (At 
the Wheel) announced a competition for a 
high-speed transport aircraft. The technical 
requirements were drawn up for both a sin- 
gle-engined and a twin-engined aircraft 
which were to possess a speed of 400-450 
km/h, a range of 1,250-1,500 km, a service 
ceiling of 7,500 m and be able to carry five to 
twelve passengers with their luggage. 
Several dozen projects were submitted, 
mainly for twin-engined aircraft, and 
although none was actually built, the esti- 
mated performance figures for the various 
projects had an influence on the design of 
future Soviet passenger aircraft. TsAGI did 
not take part in this competition, but Tupolev 
decided on his own account to design and 
build a passenger aircraft as quickly as pos- 
sible, using the ANT-40 (SB) bomber then 
under development in A. A. Arkhangel'- 


skiy's team as a basis. Design work on the 
ANT-35 began on ist August 1935 and was 
carried out by Arkhangel'skiy's team. The 
machine emerged as a twin-engined all- 
metal low-wing monoplane with a 
retractable undercarriage. The wings, tail 
assembly, undercarriage and a number of 
other design features were taken from the 
ANT-40. The striving to achieve high speed 
determined the minimum possible fuselage 
cross-section, and special care was taken to 
ensure a tight fit of airframe assemblies and 
a high-quality external finish. Two French 
Gnome-Rhone 14Krsd Mistral Major radials 
(licence-built in the USSR as the 860 hp 
M-85) with reduction gear were installed. 
The heat- and soundproofed cabin had ten 
reclining passenger seats, general and indi- 
vidual ventilation, electric lighting and a 
heating system. The ANT-35 had all the req- 
uisite navigational, flight and radio commu- 
nications equipment and the latest 
instruments and aids (autopilot, direction 
finder and so on) which distinguished it from 
other Soviet aircraft of that period. 

In its construction the ANT-35 incorpo- 
rated all the latest achievements of aviation 
technology which added to the aircraft's fly- 
ing and operational qualities: new close-fit- 
ting NACA cowlings, oil coolers buried in the 
wing roots, hydraulically-operated flaps 
occupying the entire width of the wing cen- 
tre section, a one-piece  stressed-skin 
tailplane and rubber shock-absorbers on the 
engine mounts. 

The first flight of the ANT-385 prototype 
was made by Gromov on 20th August 1936. 
With a normal all-up weight of 6,620 kg the 
aircraft achieved a speed of 390 km/h mak- 
ing it one of the world's fastest passenger 
aircraft at that time. 

The prototype ANT-35's major drawback 
as a passenger aircraft was the lack of head- 
room in the cabin, and when it was placed in 
production the height of the fuselage was 
increased by 0.15 m. This new fuselage was 
used in the second aircraft, the ANT-35b/s 
which was to be powered by American 
Wright Cyclone engines or their Soviet-built 
equivalent, the 820/1,000-hp M-62IR. 

Construction of the second prototype at 
Factory No.156 began in March 1937, and 
the machine was to serve as the pilot exam- 
ple for a series to be produced in the autumn 
of 1937. It was transferred for completion 
and production technology study to Factory 
No.22 where manufacture was to take place 
under the designation PS-35. In addition to 
the dooblyor, two other prototype examples 
were built at MMZ No.156 and then passed 
to Factory No.22 for completion. Altogether 
in 1938-193 Factory No.22 built 9 production 
examples of the PS-35. The overall number 
built, including the first two, was 11. 
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Above: The ANT-35 prototype, URSS-N035, engine running during tests. The slender fuselage is readily 


apparent. 


The fact that there was no large-scale 
production of the PS-35 is due to the fact that 
in the late 1930s the Soviet Union obtained 
a licence from the USA to manufacture the 
Douglas DC-3, one of the world's best pas- 
senger and transport aircraft at the time. The 
DC-3 was produced in the USSR as the 
PS-84 (Lisunov Li-2) with the same M-62IR 
engines as the ANT-35 but carrying a far big- 
ger payload in terms of passengers and 
cargo over a greater distance. These factors 
were more important for Aeroflot and the 
WS than the PS-35's high speed. 





The PS-35 served with the GVF for a 
number of years on international routes 
(Moscow-Prague and Moscow-Stockholm). 
Immediately before the outbreak of war in 
1941 it also served express short-haul 
domestic flights (Moscow-L'vov, Moscow- 
Odessa). The PS-35 saw intensive service 
as a transport during the Great Patriotic War 
of 1941 -45 when it was used by a number of 
independent transport flights for carrying 
troops, dropping parachutists and partisans 
in the enemy rear and for delivering blood, 
medical supplies, ammunition, fuel and food 





Top to bottom: The Wright Cyclone-powered second prototype ANT-35 (ANT-35bis), the Gnome-Rhône 
Mistral Major-powered first prototype and two production examples differing in avionics fit. 
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The ANT-35 prototype at an international airshow. 


to encircled Red Army units. The machine 
remained in service until 1944. 





Basic performance of the PS-35 
Length 15.4 m 
Wing span 20.8 m 
Height 5.659 m 
Wing area 57.8 nf 
Normal take-off weight 7,000 kg 
Max speed at 1,560 m 372 km/h 
Cruising speed at 3,600 m 346 km/h 
Service ceiling 7,200 m 
Max range 920 km 
(technical range 1,640 km) 
Crew 2 
Passengers 10 





ANT-36 (DB-1) long-range bomber 

In the early 1930s the air forces of France 
and Great Britain charged their aircraft 
industries with the task of producing an 
intermediate class of bomber which would 
be able to act as a ‘long arm’, able to carry 
out precision bombing raids on targets 
some considerable distance from their 
bases. Unlike the heavy bombers then in 
service, these bombers would have a lower 
all-up weight, carry a much reduced bomb 
load and have an operational radius many 
times greater. In the West, the development 
of such bombers reached the stage of 


squadron service (for example, the Vickers 
Wellesley). In the USSR such bombers were 
classed as long-range bombers and only 
two types were designed, both by the 
Tupolev OKB: the ANT-36 (DB-1) and the 
ANT-37 (DB-2). Both were built and tested 
but not accepted for WS service due to 
their low speed and inadequate defensive 
armament which failed to meet the require- 
ments drawn up for bombers in the second 
half of the 1930s. In the run-up to World War 
Two their place was taken by faster, better 
armed medium bombers (the Heinkel 
He 111, the Il'yushin DB-3 and the Vickers 
Wellington). 

As already mentioned, even during the 
initial design stage of the ANT-25 (RD) a mil- 
itary version was envisaged for use as a 
long-range bomber and long-range recon- 
nais- sance aircraft. According to the opera- 
tional requirements issued by the WS, the 
long-range bomber was to carry a bomb 
load of 1,000 kg over an operational radius 
of 2,000 km at an average speed of 200 
km/h. Range had priority, followed by bomb 
load and, last of all, soeed. By August 1933 
the Tupolev OKB had prepared a project and 
built a mock-up of a long-range bomber with 
the OKB designation ANT-36 and the service 
designation DB-1. The project and mock-up 
were approved by the WS and it was imme- 
diately decided to place the DB-1 in produc- 
tion at Factory No. 18, Voronezh, with a first 





The ANT-36 (DB-1) bomber’s derivation from the ANT-25 (RD) is obvious. 
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batch of 24 examples and a total production 
run of 50. 

The DB-1 essentially retained the air- 
frame, engine installations and crew layout 
of the ANT-25. The wing centre section 
housed a bomb bay for ten 100-kg bombs 
carried vertically, and the co-pilot's and nav- 
igator's cockpits were equipped with 
machine-guns, one for repelling attacks 
from below and astern, and an AFA-14 air- 
craft camera (aerofotoapparaht). 

Series production of the DB-1 with a 
smooth-skinned airframe and fitted with 
bomb racks and machine-guns began in 
1934. The first production example was 
tested in the autumn of 1935, but due to its 
poor manufacturing standard it was rejected 
by the WS. Altogether Factory No.18 pro- 
duced 18 DB-1 s, of which ten were accepted 
for squadron service and based in Voronezh. 
In 1937 all the machines in WS service were 
mothballed. 

In the summer of 1936 one of the pro- 
duction ANT-36S was fitted with an AN-1 
diesel engine, the modification being 
undertaken by A. S. Moskalyov as part of 
the RD-D development programme. 
Unlike the standard production DB-1, it 
had a fixed undercarriage and wheel 
spats. The aircraft began tests in June 
1936, proving the reliability of the diesel 
engine and the possibility of a substantial 
increase in range. 


Basic performance of the ANT-36 (DB-1) 





Length 13.4 m 

Wing span 34.0 m 

Wing area 88.2 nf 

Normal take-off weight 7,806 kg 

Bomb load 1,000 kg 

Maximum speed 200 km/h 

Service ceiling 3,000 m 

Range 4,000 km 

Armament 4 x DA machine-guns 
Crew 3 





ANT-37 (DB-2) record-breaking 
aircraft and long-range bomber 

In 1934 the WS began to change its views 
on the long-range bomber. Technical 
requirements now specified that the new 
bomber should carry a 1,000-kg bomb load 
over no less than 3,000 km and have a 
speed at rated altitude of no less than 350 
km/h. 

In the autumn of 1934, on the basis of 
these new requirements, Tupolev was 
instructed to produce a long-range bomber 
with the OKB designation ANT-37 and the 
service designation DB-2. The prototype 
was to be ready for testing by the summer of 
1935. As in the case of the DB-1, the new 
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Above: The ANT-37 (DB-2) bomber prototype as originally flown with two-bladed wooden propellers. The long wingspan is evident. 


project was to be handled by the team 
headed by Sukhoi. 

The project took the aerodynamic layout 
of the ANT-25 as its starting point, with a high 
wing aspect ratio (11.3) and a relatively low 
wing loading for its area. During the proto- 
type's construction, it was decided to use 
some airframe parts and assemblies from 
the ANT-36. However, unlike the ANT-25, the 
ANT-37 was designed as a twin-engined 
monoplane powered by two 800-hp Gnome- 
Rhone Mistral Major K-14 radials (built in the 
USSR under licence as the M-85). The nor- 
mal internal bomb load was to be 1,050 kg, 
increased to 2,050 with the fitting of external 
bomb racks. The defensive armament was 
to consist of three 7.62-mm ShKAS rapid-fir- 
ing machine-guns. The design range was 
around 5,000 km at a speed of 250 km/h. 

The mock-up was approved in January 
1935, construction of the first prototype 
being completed on 15th June. The follow- 
ing day the machine was taken to the airfield 
for manufacturer's flight tests performed by 
pilot K. K. Popov and chief engineer 
M. M. Yegorov. When the tests ended on 
15th July the prototype was handed over for 
state trials. Then, on 20th July, the ANT-37 
crashed; Popov and Yegorov escaped, but 
electrics engineer Titov lost his life. The 
cause of the accident was vibration in the tail 
assembly causing the rear fuselage as far as 
the co-pilot's position to break away. The 
crash triggered further research work on flut- 
ter and buffeting problems. 

In July-August 1935 construction of the 
second prototype began. This differed from 
the first in having wing fillets and a stronger 
fuselage. It was finished on 18th February 
1936 and made its first flight exactly a week 
later. After manufacturer's tests had been 
completed, the dooblyor piloted by 
M. Yu. Alekseyev made a non-stop flight 
from Moscow to Omsk and back with a 
bomb load of 1,000 kg, covering a distance 
of 4,955 km in 23 hours and 20 minutes at an 
average speed of 213 km/h. On 19th Febru- 
ary 1937 the machine was submitted for 
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Above: The same aircraft in later guise with three-bladed variable-pitch metal propellers. 





Above: The Cyrillic letters ‘lYe' on the DB-2's vertical tail in this view denote that the aircraft is operated 
by the People's Commissariat of Aircraft Industry and has test status. 


| 





The ANT-37fa/s Rodina record-breaking aircraft. Note the reshaped nose glazing. 
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The crew of the ANT-37/3 Rodina (left to right: Polina D. Osipenko, Marina M. Raskova and Valentina S. 
Grizodoobova) which made the 5.908-km (3,761-mile) non-stop flight on 24th-25th September 1938. 
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state trials by Nil WS, during which tail 
vibration was detected at relatively modest 
speeds of 140-150 km/h and further flights 
were suspended. All further work on the air- 
craft in its bomber form was terminated. 

In parallel with the construction of the 
two prototypes, preparations for the series 
production of 30 machines had been made 
at Factory No. 18. Later, given the possible 
extension of the production series, a Civil 
version of the aircraft was proposed. With 
the active participation of the Tupolev OKB, 
construction of two pilot production exam- 
ples was begun, but in early September 
1936 work on these stopped and they were 
placed at the disposal of the OKB. A third 
example of the DB-2, 52% complete at Fac- 
tory No.18, was modified at Factory No.156 
in May 1937 into a long-range record-break- 
ing machine capable of covering 8,000 km. 
It was planned to use a fourth example with 
wing tanks for flights over a range of 12,000 
km but the machine was not completed. 

When the first production example was 
rebuilt as the record-breaking ANT-37b/s 
(DB-2B) or Rodina (Motherland), it was fitted 
with more powerful 860/950-hp M-86 
engines, three-blade variable-pitch pro- 
pellers (as fitted to the second prototype in 
the course of its state trials), a reconfigured 
nose section and additional fuel tanks. All 
the armament was removed. 

On 24th-25th September 1938 the Roa- 
ina flown by captain Valentina S. Gri- 
zodoobova with co-pilot Polina D. Osipenko 
and navigator Marina M. Raskova set up a 
new women's world non-stop long-distance 
record. Taking off from Moscow, the 
ANT-37b/s covered 5,947 km (5,908 km ina 
straight line) in 26 hours and 29 minutes at 
an average speed of 224 km/h, eventually 
making a wheels-up landing not far from 
Komsomol'sk-na-Amure. After repair, the air- 
craft was subsequently operated by Aeroflot 
and then, until 1943, by the People's Com- 
missariat of Aircraft Industry (NKAP - Narod- 
nyy komissariaht aviatsionnoy promysh- 
lennosti). 


Basic performance of the DB-2 ' Duplicate’ 





Length 14.8 m 
Wing span 31.0 m 
Height 6.15m 
Wing area 84.94 nf 
Normal take-off weight 10,650 kg 
Normal bomb load 1,050 kg 
Maximum speed 340 km/h 
Cruising speed 229 km/h 
Service ceiling 8,000 m 
Range 5,000 km 
Armament 3 x ShKAS machine-guns 
Crew 3 





ANT-38 (VSB-1) high-speed 
high-altitude bomber (project) 

As early as 1931 the WS requested the 
Tupolev OKB to provide a high-altitude heavy 
bomber. It was to have a speed of 250 km/h 
at 7,000 m with a 10,000-kg bomb load - a 
performance that could only have been met 
by the projected ANT-26 with six M-44 
engines (TB-6 6M-44) which had not been 
proceeded with. The advances in aviation 
technology, particularly fighter aviation, 
compelled the WS to radically revise its 
views on heavy bombers. In 1934 it directed 
the Soviet aircraft industry to produce a 
high-altitude high-speed bomber (VSB - 
vysotnyy skorosnoy  bombardirovshchik) 
capable of 600 km/h at 13,000-14,000 m (the 
WS plan for experimental aircraft for 1934 
stated the service ceiling for this aircraft as 
15,000 m) and carrying 5,000 kg of bombs. 
In the light of the previous decades such 
requirements were well ahead of the con- 
temporary level of development and at least 
ten years ahead of their time. Such a perfor- 
mance was only attainable with the Boeing 
B-29 Stratofortress in 1942. 

The performance figures for the VSB-1 
requested by the WS were analysed in the 
OKB, and the project given the designation 
ANT-38. After mutual agreement and defini- 
tion, new tactical and technical require- 
ments on a more modest scale were arrived 
at. These became the basis for later project 
work on theANT-42 (TB-7). 


ANT-39 (project) 
No details are Known about this project. 


ANT-40 (SB) tactical bomber 

The possibility of designing a dedicated 
high-speed tactical bomber with a speed 
equal to that of contemporary fighters was 
explored from the beginning of the 1930s. 
By the end of 1933 sufficient experimental 
design and technical knowledge had been 
accumulated to make such a project viable, 
and the OKB began work on a high-speed 
bomber (SB) under the designation ANT-40. 
Aleksandr A. Arkhangel'skiy was placed in 
charge of the project and appointed head of 
the special design team No.5 formed in Jan- 
uary 1934. In March that year the UWS 
issued its operational requirements for the 
new machine which included a speed of 330 
km/h at a height of 4,000 m, a ceiling of 
8,000 m, a range of 700 km and a bomb load 
of 500 kg. Its defensive armament was to 
consist of two ShKAS machine-guns in the 
nose and one ShKAS in each of the dorsal 
and ventral hatch positions. 

All the other OKB design teams and 
TsAGI departments were also involved. A 
team under V. M. Petlyakov worked on the 
wings and aileron controls, A. K. Martynov 
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The first prototype ANT-40 (SB), alias SB-2RTs, powered by Wright Cyclone radials with NACA cowlings 
and airflow control shutters. It is seen here with a ski landing gear. 
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Two views of the ANT-40 (SB-2RTs) at the airfield during manufacturer's tests. Note the TsAGI titles on the 
rear fuselage. 
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The second prototype ANT-40 was powered by Hispano-Suiza 12 water-cooled Vee engines and hence 
known as the SB-2IS. Note the two-bladed propellers. 
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Top and above: The SB-2IS at the Nil WS airfield in Shcholkovo during state acceptance trials. The nose 
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glazing appears to be papered over. 





Above: A production Red Army Air Force SB-2M-100 on skis, with temporary winter camouflage applied. 
Note the overwing outlets for the cooling air characteristic of the M-100 powered version. 
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Some SB-2M-100s were built with three-bladed propellers with small spinners. 


70 


Jld Asjodny 


Old Asjodny 


Jd Asjodny, 


was in charge of the aerodynamics and mat- 
ters relating to structural strength were dealt 
with by A. I. Makarevskiy, S. N. Shishkin and 
G. A. Ozerov. 

After three months of intense work the 
draft project for the new bomber was sub- 
mitted to the UWS for approval on 8th 
March 1934. It was to be twin-engined three- 
seat cantilever mid-wing monoplane with a 
retractable undercarriage and smooth- 
skinned fuselage and wings. The layout took 
as its premise that, given a bomb load of 
500 kg and strong defensive armament, the 
aircraft should be as small as possible. The 
entire bomb load was carried internally and 
the aerodynamic shape of the machine had 
no sharply angular features. Thus the 
ANT-40 project became the logical outcome 
in the search for the optimum development 
and resolution of the ideas underlying the 
design work on the ANT-21, ANT-29 and 
ANT-30 projects. 

The mock-up was approved on 10th 
March and the decision taken to build a pair 
of prototypes: one with air-cooled 730-hp 
Wright Cyclone radials and the second with 
liquid-cooled 780-hp Hispano-Suiza 12Ybrs 
Vee-12 engines. Construction began on 
25th April, and on 7th October 1934 test pilot 
K. K. Popov made the first flight on the radial- 
engined ANT-40, alias SB-2RTS (‘Rayt-Tsik- 
lon' - that is, with two Wright Cyclone 
engines). On its ninth flight, this first 
machine had an accident and was returned 
to the factory for repair. It was subsequently 
used for experimental work. 

The standard for series production was 
the second prototype with Hispano-Suiza 
engines (aka SB-2IS, for 'Ispano-Sooiza') 
started on 15th May. By 30th December the 
aircraft was ready and was flown that same 
day by I. S. Zhoorov. Manufacturer's tests 
lasted until 21st January 1935. A top speed 
of 430 km/h at 4,000 m was recorded, which 
significantly exceeded the requirements set 
down. Simultaneous state/service trials of 
the second prototype were held between 
8th February and 3rd March 1935 but were 
interrupted by aileron flutter. This was cor- 
rected within the space of a few days by fix- 
ing counter-balance weights on the ailerons- 
the work being carried out by Academician 
Mstislav V. Keldysh. The trials were resumed 
in the summer of 1935 and completed in 
April 1936. After this, the dooblyor was sent 
to production Factory No.22 as a standard 
for the production series. 

The matter of the new bomber's series 
production had been settled much earlier 
back in March 1934. The WS had an urgent 
need for this type of aircraft so that from 
March 1935 (5th December 1934 according 
to some sources) onwards, even before the 
state trials had been concluded, a start was 


made in providing Factory No.22 with the 
documentation. On government instructions 
the OKB's design team No.5 headed by 
Arkhangel'skiy was transferred to the pro- 
duction factory in the summer of 1936 as an 
independent experimental design bureau to 
facilitate the setting up of production there 
and the further development of the ANT-40 
(SB). 

The first production example, now fitted 
with 750-hp Soviet M-100 engines (hence 
the designation of the early production 
model, SB-2M-100), was rolled out in the 
spring of 1936. WS trials of the first five 
experimental series examples took place 
between 25th March and 31st July 1936. It 
was on the results of these trials that the air- 
craft was accepted for service. 

Mass production of the SB began at Fac- 
tory No.22 in 1936, and the following year 
this was extended to Factory No.125 in 
Irkutsk. The mass production of an all-metal 
aircraft like the SB became a milestone in the 
annals of both Soviet and world aircraft 
design. Ten to thirteen examples were pro- 
duced every twenty-four hours, and when 
production was finally halted in 1941 a total 
of 6,831 examples in various versions had 
been built. 

The SB was modified several times in the 
course of production. Operational and com- 
bat experience was constantly taken into 
account in improving the aircraft and bring- 
ing its performance up to the necessary 
standard. Details of the versions which 
served with the WS and GVF, as well as 
experimental modifications, appear below: 

e SB-2M-100A. The production SB with 
860-hp M-100A engines of 1937; 

*SB-2M-100A with armour-protected 
gun positions. An experimental example 
drawing on the experience derived from 
using the first SBs in Spain underwent trials 
in 1937. Until 1941, however, only a handful 
such machines with Mozharovskiy/Venevi- 
dov MV-2 and MV-3 dorsal ‘ball turrets' were 
manufactured;. Only after the Winter War 
with Finland (1939-40) were machines 
already in service equipped with these; 

¢ SB-2M-100A ‘cruiser’. Two examples 
with a battery of four ShKAS machine-guns 
mounted in the nose underwent factory and 
range firing tests. They took part in the air 
defence of Moscow as night fighters in 1941; 

e SB-2M-100A with six RO-132 rocket 
launch rails. Six production examples were 
converted to carry six 132-mm RS-132 
unguided rockets during the Winter War; 

e SBfo/s. An experimental example with 
960 hp M-103 engines, nose radiators and 
three-blade VISh-2 variable-pitch propellers 
was tested in 1937-38; 

e SBb/s-2. An experimental example 
with Klimov M-103 engines and chin- 
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Above: Head-on view of another SB-2M-100A with three-bladed props, showing the shape of the forward- 


mounted water radiators. 
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Above and below: Later examples were powered by Klimov M-103A engines in redesigned nacelles with 
new props and designated SB-2M-103. Note the cooling air control flaps of the chin-mounted radiators. 
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Another aspect of an early SB-2M-103, showing clearly the shape of the engine nacelles. 


mounted radiators. It became the standard 
for series production; 

e SBD/S-3. An experimental model with 
M-103A engines and ducted radiators. It 
became the standard for series production; 

¢ SB-2M-103. Version with chin radiators, 
strengthened airframe, external bomb racks 
and dorsal armour. Built in series 1938-39; 


¢ SB-2M-103 with ducted radiators. Pro- 
duction version and fastest of the SB series 
(top speed 450 km/h at 4,100 m). Built in 
series 1939-1940; 

e SB-2M-103 experimental dive-bomber 
conversion; 

e SB-2M-103 (SN). Experimental exam- 
ple with SN ultra-rapid-firing machine-guns; 
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Above: The USB dual-control trainer version had an open cockpit for the instructor in place of the 


navigator/bomb-aimer’s station. This is a USB-2M-100A fitted with skis. 








Centre and above: The MMN was an attempt to squeeze every drop of performance out of the SB by 
means of radical aerodynamic improvements, new engines and better armament. 


e SB-2M-103 ‘searchlight’. A production 
example fitted with a searchlight (in a similar 
manner to the Douglas A-20 Havoc/Turbin- 
lite) to illuminate enemy bombers and used 
by Moscow's air defence forces during the 
Great Patriotic War; 

¢ SB-2M-103 ‘trawler’. A series example 
equipped as a flying ‘trawler’ (ie fitted with a 
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grapnel on a cable and used to pull down 
enemy telephone lines); 

e SB-N. An SB-2M-103 with a ShVAK 
cannon mounted in the NU-SB nose gun 
position; 

¢ SB-UK (USB). Conversion trainer ver- 
sions of the SB-2M-100A and SB-2M-103 
with a second cockpit. Tested in the spring 
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of 1938. Some service machines converted 
with a limited production series of SB-UK 
2M-103s; 

¢ SB-2M-104. Small series of SBs with 
M-104 engines and revised armament; 

e MMN (maksimahl'naya modifikahtsiya 
izdeliya ‘AT - ‘maximum modification of 
‘product N', as the SB was coded in pro- 
duction). Comprehensive modification of SB 
with 1,050-hp Klimov M-105 engines, 
improved aerodynamics and augmented 
defensive armament. Passed trials in 1939 
but was not series-built; 

e MMN-2M-104. Experimental second 
prototype of the MMN with M-104 engines; 

e SB-2M-105. Small series of SB with 
M-105 engines and new armament pro- 
duced in 1940; 

e SB-2M-105 TK (TK-2). Three produc- 
tion SB-2M-105 fitted with turoosupercharg- 
ers (toorbokompressor). Not series-built; 

e SB-2M-100 floatplane. A project of 
1934. Not built; 

¢ SB-2M-103 with a tricycle undercar- 
riage. An experimental adaptation tested at 
the Flight Research Institute (LII - Lyotno- 
issledovatel'skiy institoot) in 1940-41; 

¢ PS-40. Designation for demilitarised 
SB bombers passed down to GVF for use as 
cargo aircraft/mailplanes; 

¢ PS-41 Modernised PS-40 aircraft with 
M-103U engines. First conversion by GVF 
plant No.89, then other similar conversions 
of SB-2M-103 handed down from WS; 

¢ PS-41b/s. Designation for a number of 
PS-41 fitted with additional underwing fuel 
tanks; 

¢ Avia B-71. Czech designation for the 
SB-2M-100A produced under licence from 
1937 onwards. Examples were used by the 
air forces of Czechoslovakia, Germany, Bul- 
garia and Finland; 

¢ SB-RK (Ar-2). Comprehensive modifi- 
cation as a dive-bomber based on the MMN; 
the Ar prefix stood for A. A. Arkhangel'skiy. 
Placed in production shortly before the out- 
break of the Great Patriotic War in 1941 and 
some 200 examples built. 

The first SB bombers entered WS ser- 
vice in 1936, and on 7th November that year 
formations of them flew over Red Square to 
commemorate the nineteenth anniversary of 
the Bolshevik Revolution. Even before that, 
in September, Soviet 'Volunteer-Internation- 
alist’ aircrews had flown in support of 
Republican Forces after the outbreak of the 
Spanish Civil War. The SB acquitted itself 
well in Spain and proved invulnerable for 
some time to attack by the slower German 
and Italian biplane fighters. This situation 
lasted until the debut of the Messerschmitt 
Bf109 in Spanish skies. Starting in the 
autumn of 1937, SB bombers flown by 
Soviet and Chinese aircrews took part in the 


Sino-Japanese conflict. The SB then saw 
action in the clashes with the Japanese at 
Lake Khasan and on the River Khalkhin- 
Gol and in the Winter War with Finland. By 
the outbreak of the Great Patriotic War in 
June 1941 the SB was already obsoles- 
cent, although it continued to form the 
backbone of the VVS's tactical bomber avi- 
ation and was used as a bomber on the 
Eastern Front until 1943. The major short- 
comings of the SB as a combat aircraft 
were its inadequate defensive armament 
and almost complete absence of any 
armour protection for either the crew or the 
most vulnerable parts of the aircraft. These 
led to big losses inflicted by enemy fight- 
ers. After 1943 the SB remained in service 
as a transport, a tug for cargo gliders and 
gunnery practice targets, a training aircraft 
and a liaison aircraft. 

A single example of the SB, restored 
through the efforts of the Tupolev OKB and 
its experimental factory, is currently pre- 
served at the Central Russian Air Force 
Museum in Monino. 

A number of world and national records 
were established by various versions of the 
SB. These include: 

e On {ist November 1936 test pilot 
M. Yu. Alekseyev reached a height of 12,695 
m with a 1,000 kg load on the second proto- 
type ANT-40 (SB-2IS). This was registered 
as only a national record; 

e On 2nd September 1937 Alekseyev 
set a world record by reaching a height of 
12,246 m with a 1,000-kg load, flying an 
experimental SBD/S-2. 





Specifications of the SB-2M-100A 
Length 12.27 m 
Wing span 20.33 m 
Height 4.735 m 
Wing area 56.7 m’ 
Normal take-off weight 5,732 kg 
Bomb load 500/600 kg 
Maximum speed at 4,000 m 423 km/h 
Service ceiling 9,560 m 
Range 1,500 km 
Armament 4 x ShKAS machine-guns 
Crew 3 





ANT-41 (T-1, LK-1) experimental 
bomber, torpedo-bomber and ‘cruiser’ 
In the 1930s the Soviet Naval Air Arm had an 
urgent need for a high-speed landplane able 
to fulfil the roles of torpedo-bomber, bomber 
and reconnaissance aircraft. 

The Tupolev OKB began work on a 
machine to meet these needs in March 
1934, the project work being undertaken by 
the team led by Vladimir M. Myasishchev 
with Mosolov as chief engineer. The project 
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Above: A small number of SBs was produced with Klimov M-105A engines and improved armament, 
including an MV-3 ‘ball turret’. 
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Above: This extensively modified SB-2M-103A was fitted with a fixed tricycle landing gear to explore the 
techniques of operating tricycle-gear aircraft. Note the thicket of main gear bracing struts. 
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Demilitarised SB-2M-1 OOAs were transferred to Aeroflot for use as cargo/mail carriers (note the faired- 
over slits for the nose machine-guns). Such aircraft were designated PS-40. 


Tupolev PLC 


Similarly demilitarised SB-2M-103AS were designated PS-41, exemplified by ski-equipped CCCP-J13533 
(ie, SSSR-L3533). 
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Above: An example of the Avia B-71, the Czech licence-built version of the SB-2M-100A. Unusually, the 


tail roundel is positioned on the rudder, not on the fin as per normal practice. 








Above: A large number of SB-2M-100s was delivered to the Spanish Republican Air Force, which called 
them 'Katiuska’. These examples are seen after the end of the Spanish Civil War when they were taken over 
by the victorious Nationalists, who called them ‘Martin bombers’ in the mistaken belief they were B-10s. 
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The ultimate evolution of the SB to see production and service was the Arkhangel'skiy Ar-2 dive bomber 


derived from the MMN; note the dive brakes. 


was given the OKB designation ANT-41 and 
the WS designations T-1 and LK-1. In 
August 1934 and again in 1935 the UWS 
issued its operational requirements for the 
aircraft. According to these, the ANT-41 was 
to fulfil the roles of 'cruiser', bomber and tor- 
pedo-bomber with a top speed of 300-340 
km/h, a service ceiling of 7,000 m and a nor- 
mal range of 1,300 km (with a maximum of 
3,000 km). The requirements were amended 
again in June 1936. Now the ANT-41 's basic 
function was a low-level torpedo-bomber 
with a secondary role as a high-speed 
bomber and little change in the performance 
requirement. 

The OKB drew up a project to meet 
these requirements which, as the ANT-41, 
was an all-metal twin-engined mid-wing 
monoplane powered by 1,275-hp M-34FRN 
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engines. A particular feature of the project 
was the large fuselage bay to house two tor- 
pedoes or 2,000 kg of bombs. 

Work on the prototype began in April 
1935 and was finished in January 1936. 
There were delays caused by the large num- 
ber of unfinished details and revisions, so 
that it was not until 28th May that the 
machine was transported to the airfield. The 
first flight was made by test pilot A. R Cher- 
navskiy on 2nd June. Manufacturer's tests 
then got under way, but the first five test 
flights revealed unsatisfactory stability and 
were continued using an artificial forward 
centre of gravity. During a routine test flight 
on 3rd July the aircraft broke up in the air 
due to flutter which induced aileron distor- 
tion. Further work on the aircraft was halted, 
and the project modified to incorporate the 
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necessary revisions which were to be incor- 
porated in the second prototype and in pro- 
duction machines. Before the dooblyor 
could be built, however, the N'yushin DB-3T 
was accepted for Naval Air Arm service and 
no series production of the ANT-41 took 
place. 

The aircraft was to have been pro- 
duced at Moscow Factory No.84. Draw- 
ings, production processes and jig design 
had all been prepared at the OKB and the 
contracts had been placed for the supply 
of components. 

In parallel with the design of the land- 
plane, the OKB drew up a project for a float- 
plane version of the ANT-41. The floats were 
to have been fitted after the completion of 
state acceptance trials. 





Basic performance of the ANT-41 

Length 15.54 m 

Wing span 25.726 m 

Height 3.86 m 

Wing area 88.94 m 

Take-off weight 8,839-9,376 kg 

Maximum speed 400 km/h 

Service ceiling 9,500 m 

Range 4,200 km 

Armament 2 x ShVAK machine-guns 
1 x ShVAK cannon 

Crew 4 





ANT-42 (TB-7, Pe-8) heavy bomber 
Even while the TB-3 was being developed 
and introduced into squadron service, the 
WS was considering the possibility of com- 
missioning a new heavy bomber from the 
aircraft industry which would meet its long- 
term requirements. Before 1934 the NTK 
UWS had co-operated with the aircraft 
industry, and in particular with the Tupolev 
OKB, in arriving at mutual agreements and 
points of detail which formulated and set out 
the relevant tactical and technical require- 
ments. These envisaged a high-speed high- 
altitude bomber able to carry a load of 
2,000-4,000 kg, possess a top speed of 400 
km/h at 12,000 m and a range of 1,200-3,800 
km, depending on the bomb load. The pos- 
sible use of the aircraft as an assault trans- 
port was also borne in mind. Its defensive 
armament would enable it to repulse enemy 
fighter attack from almost any sector - which 
placed it in the ‘flying fortress’ class. How- 
ever, its essential means of overcoming 
enemy anti-aircraft defences would reside in 
its high speed and altitude. 

In 1934 the Tupolev OKB was given the 
task of designing such an aircraft, which had 
the OKB designation ANT-42 (aircraft '42') 
and the WS designation TB-7. Design work 
began in July under the overall direction of 


A. N. Tupolev and using the resources of 
V. M. Petlyakov's group. In October 1937 
Tupolev was arrested by the NKVD and 
interned. All further work on developing the 
new bomber and placing it in production 
now devolved upon I. F. Nezval". 

The draft project for the new machine 
was submitted to the UWS in December 
1935 when the mock-up was also inspected. 

The ANT-42 was a four-engined all-metal 
mid-wing monoplane with a_ retractable 
undercarriage. The ideology of its design 
represented a transition from the technology 
of the TB-3 to a contemporary approach 
using the template production method. As 
the ANT-42 was to be a _ high-altitude 
machine, special attention had to be given to 
increasing the altitude capability of its 
engines. The lack of developed and reliable 
turbocompressors for aircraft engines in the 
USSR now led to the installation of a fifth 
engine in the upper centre fuselage, an 
M-100 driving a special ATsN supercharger 
to supply the four Mikulin AM-34FRN wing- 
mounted engines. 

Simultaneously, the problems associ- 
ated with improving the overall lift/drag ratio 
and localised aerodynamic qualities of the 
aircraft were resolved. From the earlier fairly 
angular forms, open cockpits and the 
unarmoured gun positions of the first TB-1 
and TB-3 heavy bombers which induced 
considerable drag, a way forward was found 
to a more streamlined shape with carefully 
shaped fillets between the major airframe 
assemblies, a smooth skin, a retractable 
undercarriage and enclosed gun positions 
which were to be located in such a way as to 
achieve the best possible field of fire and to 
be armed with cannons and rapid-firing 
machine-guns. Bombs of up to 2,000 kg in 
weight were to be carried internally. 

The latest types of electrical, radio and 
navigational equipment were provided to 
enable the bomber to operate by night or in 
bad weather, and a large number of electri- 
cal drives of different kinds were used in the 
aircraft's various systems. The design of the 
ANT-42 signalled a qualitative leap forward 
from the slow 'bomb carrier’ to the high- 
speed bomber. 

On 9th November 1936 the first ANT-42 
prototype was completed and transported 
to the airfield, although still lacking its four 
engines and its supercharger. On 27th 
December 1936 Mikhail M. Gromov and his 
crew made the first flight. The manufac- 
turer's tests were made without the ATsN 
supercharger, but it was used during state 
trials which began in August 1937. More 
powerful AM-34RNB engines were fitted in 
the course of the tests. During tests over the 
winter and spring of 1948 the following per- 
formance figures were recorded: maximum 
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This drawing depicts the projected floatplane version of the ANT-41. Had it been built, it would have been 
the Soviet counterpart of the Heinkel He 115. 


speed 430 km/h at 8,600 m, service ceiling 
11,000 m, range with a 2,000-kg bomb load 
3,000 km. The aircraft's performance was 
superior to that of the first versions of the 
Boeing B-17 Flying Fortress. 

The conclusion of the State commission 
was that the aircraft had a good service ceil- 
ing and speed which matched and even 
exceeded those of many contemporary 
fighters. The WS insisted that the TB-7 
should be placed in production and 
squadron service without delay. 

The standard for the production series 
was to be the second prototype, the design 
work on which began in April 1936 with due 
regard to the faults noted on the first ANT-42 
and many other comments made by the 
WS. The fuselage was widened by 100 mm 
and the tail section revised, the control sys- 
tem was modified and a redesigned under- 
carriage fitted. The engines were now 
fuel-injected AM-34FRNVs, with the fuselage 
supercharger powered by an M-100A. The 
dooblyor was submitted for joint trials on 
11th August and the conclusion of the WS 
was the same as before - that the TB-7 was 
a vital necessity. 

Preparations for production at Factory 
No.124 in Kazan' began as early as 1937, 
but were only given the full go-ahead in 
1939. As series production of the ATsN 


supercharger could not be organised, Fac- 
tory No.124 was only able to fit these units to 
the first four machines. It was decided to 
build the TB-7 without this vital component, 
although without it the machine lost its major 
advantage of high speed at high altitude. 
Then, in the second half of 1939, problems 
with the supply of the AM-34FRNV engines 
arose, Causing production to be suspended 
altogether. Factory No. 124 managed to roll 
out only two of the first production series of 
the bomber and under these circumstances 
production had to be halted until a new type 
of engine was found. 

The main problem in producing the TB-7 
in series, however, was not so much a tech- 
nical problem as one involving the whole 
concept of the long-range strategic bombers' 
place in WS thinking. In the complicated 
and in many ways ambiguous international 
situation prevailing on the eve of the Second 
World War it was by no means clear who the 
enemy might be. Would it be the entire West- 
ern Bloc or the Axis powers, either in alliance 
with the western democracies or on their 
own? In this situation it was not clear which 
kind of bombers would be needed - tactical 
or strategic. 

At the beginning of 1940 Factory No.124 
was ordered by the NKVD to wind up the 
TB-7 series while its designers and WS con- 
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The first prototype of the ANT-42 (TB-7) bomber powered by AM-34FRN engines. The nose turret glazing is temporarily substituted by a metal fairing. 


tinued to argue for its retention. The problem 
of the engines was solved. Six completed 
examples of the TB-7 were to be given 
1,200/1,350-hp AM-35A engines while, in 
parallel, 1,000/1,500-hp Charomskiy M-30 
and M-40 diesels were also to be fitted. A 
small series with diesel engines had been 
built before the outbreak of war in 1941. 

In spite of the constant delays in pro- 
duction, Factory No. 124 produced and sup- 
plied the WS with 18 aircraft before the end 
of 1940. The first air unit to be equipped with 
TB-7 bombers was formed in the Ukraine, 
and by the end of May 1941 it had 27 
machines. 

In 1941 Factory No.124 began gearing 
up for the mass production of the Petlyakov 
Pe-2 dive-bomber, and considerable 
resources and personnel were diverted to it 
from the TB-7. This affected the latter's pro- 
duction rate. With the outbreak of war in 
June 1941 everything was concentrated on 
producing as many tactical aircraft (fighters, 
ground-attack aircraft and tactical bombers) 
as possible, since these were desperately 
needed at the frontlines. There was no place 
for large numbers of expensive TB-7 
bombers (redesignated Pe-8 in 1942 to hon- 
our V. M. Petlyakov). Still, production of the 
TB-7 continued, albeit in small numbers. 
The diesel engines proved unreliable opera- 
tionally, and from end of 1941 onwards all 
new TB-7s were fitted (and existing exam- 
ples re-engined) with AM-35As. In 1942 the 
factory began fitting 1,330/1,700-hp Shvetsov 
M-82 radials. A great deal of effort was 
expended on keeping the bombers in an 
operational condition. Up to the end of 1944 
a total of 93 examples, including the two pro- 
totypes, had been built. 

The following versions of the TB-7 (Pe-8) 
are known: 

¢ Pe-8 outfitted to carry a FAB-5000NG 
bomb. These were modifications of produc- 
tion machines; 

e Pe-80N {fosobovo naznacheniya - 
special-mission). Two examples with 
ACh-30B diesel engines were built as VIP 
transports to carry 12 passengers and 1,200 
kg of cargo over distances of up to 5,600 km; 
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e Pe-8 as an air-to-surface missile car- 
rier. Production examples of the Pe-8 with 
four ASh-82 engines were used in tests of 
the '10Kh', '14Kh' and '16Kh' ASMs 
designed by OKB-52; 

e Pe-8 as a carrier for the experimental 
'5' rocket-engined aircraft designed by the 
Bisnovat OKB; 

¢ Pe-8LL engine testbed used for testing 
new powerful piston engines; 

¢ Pe-8 with Polar Aviation. Several 
demilitarised examples were transferred to 
Aeroflot in the 1950s for Polar research sup- 
port. They were powered by ASh-82FN and 
ASh-73 radials. 

The first TB-7 units suffered massive 
strikes by the Luftwaffe during the invasion 
of June 1941 and the surviving machines 
were rapidly withdrawn into the interior. On 
the night of 9/10th August these were 
brought together for a raid on Berlin. These 
first long-range raids led to an increase in 
the TB-7's armament, after which a number 
of raids were made deep into Germany and 
against Germany's allies: in August 1942 
Berlin was attacked, and in September 
Budapest. In April 1943 Pe-8 bombers made 
a total of five raids on Konigsberg, dropping 
FAB-5000NG bombs. The nature of opera- 
tions on the Soviet-German front compelled 
the WS Command to use the Pe-8 essen- 
tially for operational and tactical purposes 
over the frontline zone. During the critical 
days of the Battle for Stalingrad Pe-8 
bombers of ADD (Aviahtsiya_ dahl'nevo 
deystviya - Long-Range Aviation) were used 
to bomb the enemy's forward positions, and 
the Pe-8 dropped FAB-5000 bombs during 
the Battle of Kursk in July 1943. The bomber 
was also used for special operations. In 
1942 a specially equipped example piloted 
by E. K. Puusepp took a Soviet diplomatic 
mission headed by Vyacheslav M. Molotov 
to Great Britain and the United States and 
then back to the USSR. The flight covered 
17,800 km over enemy territory and the 
Atlantic. After the end of the war, the remain- 
ing examples of the Pe-8 were transferred to 
MAP (Ministerstvo aviatsionnoy promysh- 
lennosti - Ministry of Aircraft Industry) or 


GVF where they were used by Polar Aviation 
until the second half of the 1950s and took 
part in supporting the SP-2, SP-3 and SP-4 
Soviet research stations established on drift- 
ing ice floes. 


ANT-43 experimental passenger 
aircraft 

Under the designation ANT-43 the Tupolev 
OKB designed this single-engined seven- 
seat aircraft powered by a 800 hp Gnome- 
Rhone 14Rsd engine. The all-metal low-wing 
smooth-skinned machine resembled an 
enlarged 1-14 fighter and was commissioned 
as an HQ liaison aircraft. Its layout and struc- 
ture was unexceptional and construction of 
the prototype began in 1935, using the tem- 
plate method, of which only a theoretical 
knowledge had hitherto existed in the USSR. 
Relying on the new method, the designers 
and builders began to make too many ofthe 
airframe's parts on the spot and without 
drawings. As a result, TsAGIl's structural 
strength department, aware that as regards 
many of the airframes parts the structural 
strength norms had not been taken into 
account, refused to accept responsibility or 
risk the lives of test pilots. 

When the machine was fully assembled 
in 1936, TsAGI's flight test department 
(OELID) insisted that a commission should 
convene to determine whether flight tests 
could go ahead. The commission headed 
by Viktor N. Belyayev refused to give its 
approval, as the aircraft did not meet the 
structural strength norms. As a result, the 
ANT-43 was scrapped without ever being 
flown. 


ANT-44 (MTB-2) experimental heavy 
bomber flying boat 

In the second half of the 1930s fast land- 
based bombers began to enter service with 
the Naval Air Arm (AVMF) while its stock of 
hydroplanes, in particular heavy reconnais- 
sance and bomber flying boats, were obso- 
lescent and mostly foreign types. The need 
for modern flying boats was so acute that the 
option of ordering such aircraft from abroad 
was considered. 
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In the autumn of 1934, aware of the situ- 
ation, the British company Short Brothers 
offered to design and build in the USSR a 
four-engined flying boat similar to its $.23 
with a top speed of 300-320 km/h and a 
range of 1,200-1,300 km with a normal take- 
off weight. 

The UWS asked TsAGI to advise them 
about the British offer. On the basis of pre- 
liminary calculations and assessments 
made by A. R Golubkov's design team, 
Tupolev and the head of TsAGI, N. M. Khar- 
lamov, was advised that a flying boat with a 
superior performance to the one proposed 
by Short Brothers could be designed by the 
Tupolev OKB. Accordingly, in December 
1934 the OKB received the commission for 
a new flying boat. The UWS requirements 
were received in March 1935, calling for a 
four-engined flying boat able to serve as a 
heavy bomber for attacks on shore bases 
and enemy naval vessels, as an open-sea 
reconnaissance aircraft and as a transport to 
carry 35-40 passengers and cargo, the latter 
to include munitions and fuel. lts perfor- 
mance was to include a top speed of 300 
km/h at 1,000 m, a service ceiling of 7,000- 
7,000 m and a range of 1,000 km with a 
2,000-kg bomb load or 1,300-1,350 km with 
a 1,000-kg bomb load. 

The flying boat received the OKB desig- 
nation ANT-44 and the WS designation 
MTB-2. The chief designer responsible for 
the design was A. R Golubkov assisted by 
his own team and other sections of the OKB. 
The draft design was completed in Decem- 
ber 1935 for a four-engined all-metal high 
gull-wing flying boat with auxiliary under- 
wing floats. It was powered by four Gnome- 
Rhone Mistral Major 14Krsd (M-85) radials; it 
had a two-step hull divided into seven water- 
tight compartments, with a moderately V- 
shaped planing bottom. The hull and 
outrigger float contours were chosen on the 
basis of research work carried out with mod- 
els in TSAGI's water tank. The bomb load 
was to be carried internally and externally, 
and the defensive armament was to com- 
prise nose and tail turrets with ShVAK can- 
non, a dorsal turret and a hatch-mounted 
ShKAS machine-gun. 

Construction of the ANT-44 prototype 
began in September 1935, with many 
changes incorporated into the structure at 
the instigation of the WS and at the initiative 
of the OKB. On 29th March 1936 the mock- 
up was inspected, and further criticisms 
made. It was decided that all such criticisms 
and amendments relating to the experience 
gained in building and testing the first 
machine should be taken into account with 
the second prototype while the first proto- 
type should be completed with minimum 
changes. 
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Top and above: The first prototype of the ANT-44 (MTB-2) flying boat. For the initial flight tests the aircraft 
was fitted with a wheeled landing gear; note the lack of the outrigger floats and the hull cross-section. 
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Above: The second prototype (ANT-44bis) with outrigger floats and a wheeled landing gear. Note the 
propeller spinners. 





lupolev FLU 


The ANT-44b/'s afloat on the Black Sea during trials. 


At the end of March 1937 the ANT-44 with 
four 810-hp Soviet-built M-85 engines was 
ready. The first flights were made using a 
wheeled undercarriage from dry land, the 
first on 19th April 1937 with test pilot 
T. V. Ryabenko at the controls. The flying 
boat flew in this landplane version until 2nd 
October 1937, followed, until 1st November, 
by flights from the Khimki reservoir. Test 
flights were made by M. M. Gromov and 
A. B. Yumashev, and the overall verdict was 
positive. State trials started in November 


1937, but were interrupted the following 
month to allow four 950-hp M-87 engines to 
be fitted before they were resumed in July 
1938. The WS reaction was again positive, 
and it was acknowledged that the MTB-2 
would be able to serve as a heavy bomber 
flying-boat for 1939-41 (with a 2,000-kg 
bomb load and an operational radius of 
1,500 km). Its speed and ceiling met WS 
operational requirements and were on a par 
with those of foreign flying boats in the same 
class, and the siting of the turrets and gun 
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Above: The ANT-44's starboard wing with eight dummy FAB-100 bombs suspended from external bomb 


racks. 


positions was satisfactory. The flying boat 
was recommended and accepted for service 
with the AVMF. Following the completion of 
the first stage of the state trials, the ANT-44 
was modified into an amphibian with the 
addition of folding undercarriage legs and 
the four M-87s replaced by M-87A engines. 
At the close of September the modified 
machine embarked on the second stage of 
its state trials which proved that the addition 
of the wheeled undercarriage had little effect 
on its performance. But the state trials were 
not completed. In February 1939 the aircraft 
landed heavily, rupturing the hull, and sank. 

The second prototype (designated ANT- 
44b/s or officially, after Tupolev's arrest, 
TsAGI-44D for dooblyor) was completed in 
June 1939. It differed from the first prototype 
in having an enlarged wing area, a 
redesigned and bigger tailplane, changes to 
the engine and control systems and 
increased defensive armament. On 7th June 





the dooblyor was transported to the airfield 
where, on 26th June, test pilot M. Yu. Alek- 
seyev made the first flight. Manufacturer's 
tests continued until 14th January from both 
land aerodromes and flying boat moorings. 
On 27th March the TsAGI-44D was handed 
over for state trials which were carried out by 
a crew under test pilot Ivan M. Sookhomlin 
between ist and 16th May 1939. The trials 
essentially confirmed the positive assess- 
ment given to the first prototype and the fly- 
ing boat was recommended for production. 

Series production was scheduled to 
take place at Factory No.30 at Moscow-Kho- 
dynka, to which A. R Golubkov's team had 
been specially seconded and by May 1939 
the corrected drawings for the series pro- 
duction model had been prepared. This was 
to have a number of alterations to the design 
of the airframe, 1,100 hp M-88 radials and so 
on. With the new more powerful engines the 
performance figures for the production 


Above: The ANT-46 (DI-8) experimental heavy fighter based on the SB bomber, seen here with a ski 
landing gear. Note the muzzles of the recoilless cannons outboard of the engines. 








Another aspect of the ANT-46, this time on wheels, showing the exhaust ports of the cannons just inboard 
of the ailerons. 
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MTB-2 were to be improved: atop speed of 
up to 400 km/h, a range of 2,000 km with a 
2,800-kg bomb load and up to 4,200 km 
without a bomb load. The M-88 engines 
were to be tested on the dooblyor. In May 
1939 Factory No.30 began preparing for 
series production, but in January 1940 a res- 
olution by the Soviet Council of People's 
Commissars terminated further work on the 
prototype and production plans. The Navy 
began to take delivery of large numbers of 
DB-3M and then DB-3F (IL-4) landplanes 
which could operate over virtually the entire 
stretches of coastal waters adjacent to the 
USSR so that a large fleet of coastal vessels 
was not required. 

Apart from the Naval Air Arm versions of 
the ANT-44, in 1935-36 the OKB worked on 
designs for a 12- to 15-seat passenger ver- 
sion with a range of 1,000-2,000 km. 

The cessation of work on the ANT-44 did 
not, however, bring the story to an end. As 
early as 1936 OKB members had discussed 
the idea of using the ANT-44 to set new inter- 
national flying boat records and in 1938 
M. Yu. Alekseyev took up the idea. Between 
17th and 19th June 1940 a crew led by 
|. M. Sookhomlin established several world 
load-to-height records on the ANT-44b/'s: 
1,000 kg to 7,134 m, 2,000 kg to 6,284 m and 
5,000 kg to 5,219 m; and an altitude of 7,595 m 
achieved by the empty aircraft. Between 
28th September and 7th October two speed 
records were set up for load over a 1,000 km 
closed circuit - 277.46 km/h with a 1,000 kg 
load and 241.69 km/h with a 2,000-kg load. 

At the outbreak of the Great Patriotic 
War in June 1941 the ANT-44b/s_ with 
l. M. Sookhomlin and his crew was 
attached to the Black Sea Fleet Air Arm. It 
immediately made bombing raids on 
Ploesti, Bucharest and advancing enemy 
ground forces, and carried out transport 
operations on behalf of the Navy and Army. 
In the second half of 1942, after having 
been in service for a year, the ANT-44D/S 
was lost in Gelendzhik Bay. 


Specifications of the ANT-44b/s 4IM-87A 





Length 21.94 m 
Wing span 36.45 m 
Height 7.88 m 
Wing area 145.7 m 
Normal take-off weight 19,000 kg 
Bomb load 2,000 kg 
Maximum speed at 4,000 m 351 km/h 
Service ceiling 7,100 m 
Range with a 2,000-kg 
bomb load 2,500 km 
Armament 2 x ShKAS machine-guns 
2 x ShVAK 20mm cannons 
Crew 6-7 





ANT-45 (DIP) two-seat 

cannon-armed fighter (project) 

No information whatsoever is available about 
this aircraft. 


ANT-46 (DI-8) experimental 
long-range fighter 

Development of the tactical concepts repre- 
sented by the ANT-21 (MI-3) and ANT-29 (DIP-1) 
projects was pursued by the OKB almost in 
parallel with work on the ANT-40 (SB) high- 
speed bomber and led to a fighter version. 

As with the ANT-40, the work was carried 
out by the Arkhangel'skiy design team from 
November 1934 onwards, the fighter receiv- 
ing the OKB designation ANT-46 and the offi- 
cial designation DI-8. The new machine was 
a long-range three-seat fighter version of the 
ANT-40 with a powerful offensive and defen- 
sive armament. It differed from the ANT-40 in 
having 800 hp Gnome-Rhone Mistral Major 
K-14 air-cooled radials and different arma- 
ment. lts offensive armament was to com- 
prise two wing-mounted 76-mm APK-4 
recoilless cannons and two fixed ShVAK 
machine-guns in the wing centre section. 
The nose gunner manned a 12.7-mm 
ShVAK machine-gun and the rear gunner 
had the same armament as on the SB. 

The prototype was built in the summer of 
1935, M. Yu. Alekseyev making the first flight 
on ist August, manufacturer's tests contin- 
ued until June 1936, revealing inadequate 
stability. To rectify this, new outer wing pan- 
els taken from the ANT-40 were fitted 
together with a revised tailplane and a mod- 
ified rudder with a horn balance. 

The cancellation of further work on the 
recoilless cannons necessitated changes to 
the armament. This was now to comprise 
either four 20-mm ShVAK cannons in the 
wings or five ShVAK cannons in an easily 
detachable mounting beneath the fuselage. 
Performance figures recorded during manu- 
facturer's tests were to be enhanced by 





installing two boosted AM-34 Vee-12 

Basic performance of the ANT-46 

Length 12.24 m 

Wing span 20.3 m 

Wing span 55.7 nf 

Normal TOW 5,533 kg 

Max speed at 4,250 m 388 km/h 

Time to 5,000 m 11.4 minutes 

Service ceiling 8,570 m 

Range 1,780 km 

Armament 1 or 2 ShKAS machine-guns 
3 x ShVAK machine-guns 
2 x APK-4 cannons 

Crew 3 
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Above: A wind tunnel model of the projected ANT-50 airliner. 


engines. The ANT-46 was not submitted for 
state trials and a year later, when the WS's 
interest in such an aircraft had waned, all 
work on the ANT-46 was wound up. 


ANT-47 (1-20) single-seat fighter 
(project) 

The OKB explored a project for a single-seat 
fighter with the designation ANT-47 (1-20). 
No further details on this project have as yet 
come to light. 


ANT-48 (SS) sports aircraft (project) 

In 1935 the OKB prepared a project for a 
high-speed sports aircraft (SS - sportivnyy 
samolyot) under the OKB designation 
ANT-48. It was to be a single-engined aircraft 
with a very small wing area and a powerful 
engine - similar in layout to the American 
Gee Bee racer of 1932. It was intended for 
sports pilots with a high standard of profes- 
sional competence and for attempts on 
national and word records for aircraft of its 
class. The following available figures give 
some idea of the project: wing area 15.2 m’, 
horizontal tail area 2.28 m’, vertical tail area 
1.065 m’. 


ANT-49 Reconnaissance Aircraft 
Project 

This project for a reconnaissance aircraft 
was based on the SB bomber. As yet no fur- 
ther details of this project have been found. 


ANT-50 Passenger Aircraft Project 
A1937 project for a twin-engined passenger 
aircraft in the same class as the Douglas 
DC-3. According to the project, the ANT-50 
used the basic structure and assembles as 
the ANT-41 (T-1) and was to have been pow- 
ered by two AM-34 engines. 


ANT-51 'SZ' (BB-1, Su-2) short-range 
bomber and reconnaissance aircraft 
By the mid-1930s a new versatile type of tac- 
tical aircraft had begun to emerge from the 
world's aircraft industries derived from the 
design and operation of light bombers, 
reconnaissance and ground-attack aircraft. 
This was, as itwas then termed, a'combined 
type’ which might successfully fulfil the func- 
tions of all three categories, as well as that of 
a two-seat fighter. In the late 1930s a whole 
succession of such aircraft were designed in 
practically all of the world's leading air pow- 





Top and above: Two views of the ANT-51 light bomber, the prototype of the Sukhoi Su-2. 
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A three-view of the ANT-51 light bomber. Note the collapsible rear fuselage upper decking aft of the ‘ball 


turret’ to increase the field of fire. 








Specifications of the ANT-51 
'SZ-2' 'SZ-3' 
Length 9.92 m 10.25 m 
Wing span 14.3 m 14.3 m 
Height 3.93 m n.a. 
Wing area 29.0 m 29.0 nv 
Normal take-off weight 3,654 kg 4,105 kg 
Normal bomb load 200 kg 400 kg 
Maximum speed 403 km/h at 4,700 m 468 km/h at 5,250 m 
Service ceiling 7,440 m 6,600 m 


Armament 
Crew 


6 x ShKAS machine-guns 
2 


6 x ShKAS machine-guns 
2 
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ers. In the USSR the creation of such an air- 
craft became the goal of the /vanov pro- 
gramme (this was one of the pseudonyms of 
losif Stalin) and was anticipated by a num- 
ber of design bureaux with experimental sin- 
gle-engined reconnaissance aircraft and 
light bombers capable, with the addition of 
heavier armament and more armour protec- 
tion, of fulfilling the ground-attack role as 
well. The new machine was to be suitable for 
mass production, capable of being flown 
and maintained by pilots and mechanics 
with average training and be relatively inex- 
pensive to build. 

The Tupolev OKB was one of the first to 
respond to this call for a multi-role tactical 
aircraft. In September 1935 Sukhoi's team 
began work on the new aircraft with the OKB 
designation ANT-51 or 'SZ' for Stalinskoye 
zadaniye (Stalin's assignment). The starting 
point for this new fast reconnaissance air- 
craft was the 1,025-hp Mikulin M-34FRN 
engine and it was to have atop speed of 455 
km/h at an altitude of 4,000 m. The project 
was subjected to aerodynamic and centre of 
gravity calculations and four wing sections 
were built for testing, with the following year 
mainly taken up with configuration and 
experimental work. In early 1936 the ‘lvanov' 
competition was announced in which the 
contenders were TsAGI (Tupolev), TsKB 
(Polikarpov), KhAI (1. G. Neman) and design 
teams headed by D. R Grigorovich and 
S. A. Kocherigin. Tupolev's aircraft would be 
all-metal, Polikarpov's, Grigorovich's and 
Kocherigin's contenders of mixed construc- 
tion and Neman's aircraft all-wooden 

Design work on the ANT-51 proceeded 
on the assumption that the M-34FRN engine 
would be installed, but in early 1937 the 
design was modified to take the 800/850-hp 
Shvetsov M-62 air-cooled radial which was 
thought to be a more reliable engine for a 
combat aircraft. The ANT-51 was an all-metal 
low-wing monoplane with a retractable 
undercarriage, but unlike previous Soviet 
designs of a similar type the primary load 
was located beneath the pilot's cockpit, not 
behind it. Thanks to this the layout was rea- 
sonably compact with the pilot and naviga- 
tor/gunner housed in a relatively small 
cockpit which terminated in an enclosed 
gun position with a ShKAS machine-gun, the 
barrel of which could be retracted into a col- 
lapsible fuselage upper decking. Another 
ShKAS was provided for defence against 
attack from below and behind. Both 
weapons were operated by the navigator/ 
gunner and could be fired simultaneously, 
the dorsal ShVAK directly and the ventral 
ShVAK by using a remote-control pedal. 
Offensive armament depended on the air- 
craft's function. The design allowed for four 
wing-mounted ShKAS and the bomb bay 


and external racks carried a bomb load of 
200-400 kg including bombs up to 100 kg in 
weight. As a photo reconnaissance aircraft 
the ANT-51 carried a radio, and day or night 
cameras could be fitted. 

The airframe design was characterised 
by a high degree of technological sophisti- 
cation with the extensive use of aluminium 
alloy pressed parts in load-bearing attach- 
ment points instead of the earlier welded 
steel. Combat survivability was increased by 
using self-sealing fuel tanks. The demands 
of the pilot and ground crew were met by 
equipment including an autopilot, a heating 
system, oxygen apparatus, both light and 
audio signals on lowering and retracting the 
undercarriage, an intercom and an electro- 
inertial engine starting system. 

The first prototype ANT-51 (‘SZ-1') was 
ready by the summer of 1937 and was first 
flown by M. M. Gromov on 25th August. 
Manufacturer's flight tests yielded encour- 
aging performance and operational figures. 
Its test pilots reported that the first ANT-51 
was straightforward and undemanding to fly 
and had good stability and handling quali- 
ties. During a test flight on 8th September 
1937 M. Yu. Alekseyev damaged the aircraft 
in a crash landing, and it took until Novem- 
ber to repair it. Tests of the aircraft with its 
special equipment fitted were resumed in 
December 1937 and January 1938 with a ski 
undercarriage fitted. State trials were not 
carried out, since it had been decided to 
conduct these on the second prototype, 
which was fitted with a variable-pitch pro- 
peller. The first prototype was later used in 
developing the powerplant (including the 
turbocharger) and the defensive armament. 

The second prototype ('SZ-2') was built 
in December 1937 and handed over to Nil 
WS in January 1938. The first flight took 
place on 29th January and the aircraft was 
then submitted as a reconnaissance/light 
attack aircraft for its state trials which ended 
in March 1938. These proved its perfor- 
mance to be on a par with contemporary for- 
eign machines of the same class, while as 
regards offensive fire-power, field of view 
and battle-damage protection it was supe- 
rior to the Neman R-10 (KhAI-5) reconnais- 
sance aircraft then in service with the WS. 
The sophistication of the airframe design 
and construction attracted favourable com- 
ment. However, the aircraft was not recom- 
mended for production and service. It was 
suggested instead that the more powerful 
and reliable 900/950-hp M-87A radial should 
be installed to increase the top speed. These 
requirements were met on the third proto- 
type, the 'SZ-3'. In 1939 an M-87AB engine 
was fitted to the second prototype and flight 
testing began in early August. Then, on 3rd 
August, the aircraft crashed, killing the crew. 
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A desktop model of the projected ANT-53 airliner, the would-be Soviet answer to the Boeing 307. 


The third prototype, the 'SZ-3', was 
ready in September 1938. Apart from its 
engine it differed from the first two proto- 
types in having revised defensive arma- 
ment, a normal bomb load of 400 kg and a 
maximum bomb load of up to 1,000 kg. At 
the close of December 1938, after manufac- 
turer's tests and modifications, the 'SZ-3' 
was sent for state trials which were held over 
the winter and spring of 1939. Its perfor- 
mance completely satisfied the Air Force, as 
did the high technological standard of the 
machine coupled with its good flight perfor- 
mance and maintenance characteristics. 
The aircraft was recommended for series 
production and for squadron service. 

Series production began in 1939 at Fac- 
tory No. 135 in Khar'kov under the official des- 
ignation BB-1 (blizhniy bombardirov-shchik) 
or Su-2. It was powered by an M-88 engine, 
although the production version had a 
wooden monocoque fuselage with a plywood 
skin. This was a compromise with a construc- 
tion method tried and tested at the Khar'kov 
factory. Factory No.31 in Taganrog and No.207 
in Moscow also produced the BB-1 (Su-2). 
Production continued until 1942, by which 
time 877 examples had been built; the type 
was actively used in the Great Patriotic War. 


ANT-52 (project) 
No information on this project has yet been 
discovered. 


ANT-53 passenger aircraft (project) 
In 1936 the Tupolev OKB prepared a project 
for a four-engined airliner under the desig- 


nation ANT-53. Project work was carried out 
in parallel with work on the ANT-42 (TB-7) 
heavy bomber and, naturally, it was pro- 
posed that many of the design features and 
assembles from the ANT-42 should be 
used. The engines were to be either 
AM-34RNV inline engines or M-85 radials. A 
distinguishing feature of the project was the 
large pressurised cabin for the crew and 
passengers, although the ability of the 
Soviet aircraft industry to produce this at 
the time is highly questionable. From a con- 
ceptual point of view the project was akin to 
the Boeing 307 Stratoliner, which drew on 
elements of the B-17 bomber. Externally at 
least the Boeing 307 and the ANT-53 were 
very similar. 

Technical problems and the events of 
1937-38 (the arrest of Tupolev and many of 
the key personnel of the OKB) brought 
about the closure of the project. Tupolev 
came back to the idea of a large passenger 
aircraft with a pressurised cabin with the 
experimental '70' (Tu-12). 


ANT-54 (project) 
No material on this project has yet come to 
light. 


ANT-55 (project) 
No material on this project has yet come to 
light. 


ANT-56 (SRB) high-speed bomber/ 
reconnaissance aircraft 

In 1937, before Tupolev's arrest and intern- 
ment, the team led by A. R Golubkov began 
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Above: A cutaway drawing of the ‘aircraft 57' (PB) dive bomber from the project documents. 
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A three-view of the '57' (PB) dive-bomber. 


draft project work on a twin-engined high- 
speed bomber and reconnaissance aircraft 
with the OKB designation ANT-56 (this was 
the last of the OKB's projects to have the 
ANT designator) and the official designation 
SRB (skorosnoy razvedchik-bombardirov- 
shchik - high-speed reconnaissance bomber). 
At the end of 1939 the Golubkov team was 
transferred to its new location at Factory 
No.30 to continue work on the SRB and the 
MTB-2. Most of the drawings had been 
made in 1940 and preparation of the tem- 
plates begun. Two mock-ups of the aircraft 


Basic performance of the 'PB' 4 x M-105TK Project 





Length 15.05 m 
Wing span 26.0 m 
Normal TOW 12,200 kg 


Normal bomb load 

Max speed at 8,000-10,000 m 

Normal range with a 2,000 kg 
bomb load at 400 km/h 

Max range with an overload 


1,500-2,000 kg 
570-600 km/h 


1,500 km 


TOW of 5,500 kg 3,500-4,000 km 
Armament 6xShVAK 
Crew 3 
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were built: one with a liquid-cooled and the 
other with an air-cooled engine. All work was 
stopped at the end of 1940 when the first 
production Pe-2 had already taken to the air 
and construction of the '58' (103, 'FB') twin- 
engined bomber was almost complete. 


'57' (PB) long-range dive-bomber 
(project) 

In April 1939 the Soviet military-political 
leadership decided to acquire a long-range 
dive-bomber for precision attacks on enemy 
naval vessels at sea or in harbours. The 
need for such an aircraft was motivated by 
its evaluation of the situation in Europe and 
the Soviet Union's likely adversaries, as 
perceived by the Kremlin and the Soviet 
General Staff in late 1938 and early 1939. 

According to preliminary estimates and 
the declared requirements, the aircraft, 
which was given the OKB number '57' and 
the official designation PB (pikeeruyushchiy 
bombardirovshchik - dive-bomber), had to 
satisfy the following criteria: 

e the aircraft's range had to provide for a 
minimum radius of action which would per- 
mit attacks on the Royal Navy base at Scapa 
Flow; 


e the aircraft had to approach the target 
at altitudes above the viable ceiling of enemy 
fighters and have a top speed comparable 
with them; 

e the aircraft was to be able to dive with 
high instrument values so as to rapidly sight 
its bombs on a manoeuvring target; 

e the powerplant was stipulated as 
being based on one of the most developed 
of all the new Soviet engines - the M-105. 
Four such engines in their M-105TK super- 
charged form were to be fitted; 

e the aircraft's equipment was to permit 
operations in all weather conditions, by day 
or night. 

Design work began at Bolshevo, where 
Tupolev and many of his colleagues were 
interned, the first calculations were made 
and construction of a_ half-scale model 
begun. Work continued after the OKB had 
been ‘relocated’ to its former home, the 
KOSOS building (Factory No.156) in Radio 
Street in Moscow. In parallel with the four- 
engined 'PB', Tupolev and his colleagues 
also worked on a twin-engined version with 
24-cylinder Dobrynin M-120TK engines. As 
far as equipment, armament and essential 
performance were concerned, the projects 
were identical, differing only in the number 
and type of engines. 

On 29th September 1939 the versions of 
the 'PB' were discussed by the technical 
council of the NKVD's Special Technical 
Bureau (OTB NKVD) and representatives 
from WS who made a number of criticisms 
of the project. On the whole they supported 
the idea of the twin-engined version while 
remaining dubious of the whole idea of a 
long-range dive-bomber. 

The outbreak of World War Two, the Ger- 
man invasion of Poland and the entry of Great 
Britain into the war with Germany cast doubt 
on the viability of designing such an aircraft 
as the 'PB' for attacks on the Royal Navy. In 
late autumn 1939 the Tupolev group started 
work on a twin-engined tactical bomber 
along the lines of the 'PB' to be powered by 
two M-120K engines and in January-Feb- 
ruary 1940 the WS finally opted for the twin- 
engined tactical dive-bomber - which was to 
become the precursor of the future Tu-2. 
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'58' ("FB\ '103') high-speed tactical 
dive-bomber prototype 

The large amount of research and design 
work carried out for the '57' project (alias 
‘PB') resulted in the creation of a twin- 
engined high-speed tactical dive-bomber 
with the OKB model number '58' and the 
NKVD's Special Technical Bureau (OTB 
NKVD) designation '103'. Each internee 
design team was given a number in the '100' 
series, since the Russian acronym for 'spe- 
cial technical department’ (spetsiahl’nyy 
tekhnicheskiy otdel) was STO, coinciding 
with the Russian numeral sto, one hundred. 
Initially the aircraft bore the designation 'FB' 
[frontovoy bombardirovshchik - tactical 
bomber). 

The OKB started work on the 'FB' project 
with two air-cooled Dobrynin M-120TK 
supercharged 24-cylinder engines towards 
the end of 1939. By the following February a 
draft project design for the '103' (the 'FB' 
with two M-120TKs) had been produced 
with the following estimated details: 


Specifications of the '58' (103) 





Length 12.93 m 

Wing span 18.0 m 

Wing area 45.0 m 

Take-off weight 7,800 kg 

Bomb load 1,000-2,000 kg 
Maximum speed 700-740 km/h 
Dive speed 900 km/h 

Service ceiling 13,000-14,000 m 
Range 2,000 km 
Armament 6 x ShKAS machine-guns 
Crew 3 





At the beginning of February 1940 the 
UWS and the OTB NKVD met in session to 
hear Tupolev's report on the 'FB' 2M-120TK 
bomber. The project was approved and a 
recommendation made for a prototype to be 
built. Provision was made for using Mikulin 
AM-35A engines as alternative powerplants 
in case the M-120 proved unavailable and 
from March 1940 onwards the project was 
referred to as the '103' 2M-120TK. Project 
work and the construction of a mock-up got 
fully under way that month; the mock-up 
review commission, aware of the need to 
promote the design of such a vital aircraft, 
convened on 2ist April. The draft project 
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Above: The Mikulin-engined '58' (alias FB or '103') dive-bomber prototype with the bomb bay doors open. 


This aircraft was the first step towards the Tu-2. 








This view of the '58' shows the dive brakes and the shape of the engine nacelles. 


was given official approval by the WS on 
30th August 1940. 

In June 1940 a government directive and 
an order issued by the People's Commis- 
sariat of Aircraft Industry (NKAP - Narodnyy 
komissariaht aviatsionnoy promyshlennosti) 
referred to the '103' with two types of engine. 
The OTB NKVD and Experimental Factory 
No.156 were to provide the first example 
powered by AM-35A engines for testing in 
November 1940, and the second and third 
prototypes powered by M-120TK engines in 
January and March 1941 respectively. Con- 
struction of the '103' 2AM-35A began in May 
1940, and in August the OKB completed the 
manufacturing drawings. 

In the course of prototype construction 
the AM-35As were replaced by 1,400-hp 
Mikulin AM-37 engines. The transition from 
the air-cooled M-120TK to the liquid-cooled 
AM-37 necessitated revised aerodynamic 
calculations and a new draft project. 


Aircraft '103' was a twin-engined all- 
metal high-wing monoplane with a 
retractable undercarriage and twin fins and 
rudders. It had a semi-monocoque fuselage 
structure and torsion box type wings 
equipped with flaps and lattice-type under- 
wing dive brakes. A fundamental innovation 
in the aircraft's layout was the reduction of its 
crew to a minimum and the logical place- 
ment of the crewmen while retaining their 
functional ability to fly the aircraft and wage 
combat. This was a considerable advantage 
as far as the machine's weight and lift/drag 
ratio were concerned. The pilot was so 
placed that he was able to see the target 
both while searching for it in level flight and 
while diving onto it; this was made possible 
by providing a long glazed panel in the for- 
ward fuselage underside. The removal of the 
navigator from his traditional position in the 
extreme nose allowed the latter to be short- 
ened, which again made for improved aero- 
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This drawing from the project documents shows the internal layout of ‘aircraft 103’. Note the bulged glazing of the radio operator/dorsal gunner’s station. 


dynamics. A second important innovation 
was the ability to release bombs directly 
from the bomb bay during a dive, as had 
been proposed in the '57' project. As 
regards construction, the most important 
feature by far was the use of a torsion box 
structure for the wings formed by the two 
spars and corrugated skin panels. This was 
the first time this technique had been used 
in the USSR. The torsion box was able to 
absorb to 95% of all the bending and tor- 
sional loads and provide, with comparatively 
little weight, the necessary strength for div- 
ing at speeds around 800-900 km/h. The 
potent and well-sited defensive armament, 
combined with fuel tanks pressurised by 
inert gas and armour protection for the crew, 
reduced the aircraft's combat vulnerability. 
This distinguished it favourably from any 
other Soviet tactical bomber of the time. 

On 8th January 1941 the prototype '103' 
2AM-37 was completed at Factory No.156; 
two days later it was taken to the Nil WS 
facility at Chkalovskaya airfield for manufac- 
turer's flight tests. Mikhail A. Nyukhtikov 
made the first flight on 29th January with fac- 
tory test flights continuing until the end of 
May. State acceptance trials were carried 
out with the second prototype, the '103U’, in 
June-July 1941. A common report on the 
test results was drawn up for both machines. 
The high performance of the '103' was 
noted; its top speed equalled or surpassed 
that of the best single-engined fighters in the 
world - even the Luftwaffe's then-standard 
fighter, the Messerschmitt Bf 109E. Still, the 
bomber was not recommended for series 
production. The '103U' was more to the Air 
Force's liking with its bigger crew and 
changes to its layout. 

The '103' was recommended for devel- 
opment as a multi-role aircraft: high-speed 
bomber, interceptor, escort fighter and fast 
reconnaissance aircraft, and served as the 
basis for the OKB's work on a new day 
bomber (the SDB or ‘aircraft 63'). The '103' 
prototype was used for various experimental 
programmes until 1944 when it was rebuilt 
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as the '63/1' (SDB 2AM-39) experimental air- 
craft. 


Specifications of the '103' 2AM-37 





Length 13.2 m 

Wing span 18.8 m 

Height 45m 

Wing area 48.5 m 

Normal take-off weight 10,130 kg 

Bomb load 1,000-2,000 kg 

Maximum speed at 8,000 m 635 km/h 

Service ceiling 10,600 m 

Technical range 1,980 km 

Armament 4 x ShKAS machine-guns 
2 X ShVAK cannons 

Crew 3 





'59' (103U) high-speed tactical 
dive-bomber prototype 
The success of the German Junkers Ju 88 
dive-bomber at the outbreak of Second 
World War showed the advantage of 
accommodating the crew in a single cabin, 
since it significantly boosted crew morale in 
combat situations. In May 1940 the UWS 
posed an additional requirement for 'air- 
craft 103': the crew was to be increased to 
four, the pilot and the navigator sitting side- 
by-side, an additional rear gun position had 
to be provided and so on. These require- 
ments were essentially incorporated into 
the second prototype - the '103U' 2AM-37. 
Prototype construction began in July 1940, 
the mock-up being approved on 23rd 
August. The OKB completed the task of 
preparing the working drawings in Novem- 
ber, at the same time as the advanced 
development project for the '103U' was 
released. 

The main differences between the 
'103U' and the earlier '100' were as follows: 

e the pilot and the navigator were to be 
housed in the forward cabin which was to be 
redesigned to be wider and longer; 

e provision was to be made for a fourth 
crew member, a rear dorsal gunner armed 


with a ShKAS machine-gun. Protection 
against attack from astern was now 
provided by both the navigator and the rear 
dorsal gunner - both armed with ShKAS 
machine-guns. 

Construction of the '103U' was com- 
pleted on 9th April and the aircraft made its 
first flight with M. A. Nyukhtikov at the con- 
trols on 18th May 1941. After brief manufac- 
turer's tests the '103U' and the '100' both 
underwent state trials, starting on 15th July. 
The test pilots were Fyodor F. Opadchiy and 
M. A. Nyukhtikov. 

On 6th July the '103U' crashed on a rou- 
tine test flight, but this had no effect on the 
positive evaluation accorded by the WS. 
The results of the state trials allowed the Air 
Force to recommend the '103U' with AM-37 
engines for series production, and on 27th 
July this was endorsed by the State Defence 
Committee (GKO - Gosoodarstvennyy komi- 
tet oborony). 

The OKB had begun preparations for the 
series production of the '103' in February 
1941, even before the start of the state trials. 
In June 1941, immediately before the out- 
break of war on 22nd June, the Council of 
People's Commissars issued a directive, fol- 
lowed by an NKAP order to the same effect, 
for Factory No. 18 at Voronezh-Bezymyanka 
to begin series production of the '103' in 
1941 and produce 1,000 examples in 1942. 
In July the OKB and part of Factory No.156 
were evacuated to Omsk where they were 
amalgamated with Factory No.81 evacuated 
from Moscow (Tushino) to form aircraft fac- 
tory No.166. 

On 29th July NKAP Order No.761 made 
Factory No.166 responsible for producing 
the '103' with twin AM-37 engines, the task 
of preparing for production devolving on the 
evacuated Tupolev OKB. The transfer of the 
manufacturing drawings was completed in 
September and Factory No. 166 prepared for 
production of the '100U' which, in its series 
production form, was to be known as the 
'103S' 2AM-37 (S = sereeynyy-production, 
used attributively). In October, however, pro- 
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duction of the AM-37 engine was wound up. 
The production of Il'yushin IL-2 ground- 
attack aircraft required the supply of AM-38 
engines in large numbers, and on 20th 
November NKAP issued an order for the first 
batch of '103S' bombers to be fitted with two 
Shvetsov M-82 air-cooled radials, as on the 
experimental '103V. On 7th October 1941 
an NKAP order appointed Tupolev as chief 
designer at Factory No.166. 


Specifications of the '103U' 2AM-37 





Length 13.8 m 

Wing span 18.8 m 

Height 45m 

Wing area 48.8 nf 

Normal take-off weight 10,449 kg 

Bomb load 1,000-2,000 kg 

Max speed at 7,800 m 610 km/h 

Service ceiling 10,500 m 

Technical range 1,898 km 

Armament 5 x ShKAS machine-guns 
2 x ShVAK cannons 

Crew 4 





'60' ('103V, Tu-2) tactical 
dive-bomber 

The third prototype '103' was given the des- 
ignation '103V and was to be powered by 
new 1,650/1,800-hp Dobrynin M-120TK-2 
air-cooled engines. Design work on the 
'103V (vozdooshnoye okhlazhdeniye, a ref- 
erence to the air-cooled engines) almost 
paralleled that on the first two prototypes. 
The major problem was with the engines. On 
2nd March 1941 the drawings for the '103V 
were provided for the prototype to be built 
but the unavailability of the new engines 
made a reworking of the project for two pro- 
duction 1,330/1,700 hp M-82 engines nec- 
essary. On 9th May 1941 a government 
directive was issued for the installation of 
two M-82A engines on the '103' as the '103' 
2M-82A. 

The '103V made its first flight on 15th 
December and joint tests with WS began 
immediately, performed by test pilot M. R 
Vasyakin, navigator N. M. Panchenko and 
chief engineer Ye. K. Stoman. The tests con- 
tinued until 22nd August 1942 due to the 
unsatisfactory performance of the M-82A 
engines. In the course of the joint tests, in 
March 1942, the '103V was allocated the 
Official designation Tu-2. 

During the tests the aircraft's equipment 
and armament were revised several times, 
the ventral hatch gun-mounting being fitted 
with a Berezin BS machine-gun. Despite a 
substantial drop in the top speed as com- 
pared to the '103U' and problems with the 
engines (the latter required major modifica- 
tion), the fundamental characteristics of the 
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Above: The second prototype (‘aircraft 59', or '103U') introduced a redesigned forward cockpit. 


aircraft were acknowledged to be satisfac- 
tory. It was decided at once to rectify all the 
defects encountered during the joint tests 
on production machines which were being 
built in parallel with the tests and modifica- 
tions carried out on the '103' prototype. 

The first production example, the 
'103VS' (the S again stood for sereeynyy - 
production), known as the Tu-2 2M-82 from 
March 1942 onwards, was rolled out in Feb- 
ruary 1942. When it made its debut at the 
front, air crews praised its positive qualities: 
its high degree of effectiveness in attacking 
large targets and fortifications, its powerful 
armament, up-to-date equipment and 
acceptable performance. 

The WS commented that the aircraft 
could be used for day bombing in level flight 








along the enemy front-line and in the imme- 
diate rear, but also pointed out that the M-82 
engines needed refinement and the rear gun 
positions needed heavier armament. These 
comments were taken into account by the 
OKB in the course of series production: the 
engines were modified so that they ran nor- 
mally at any altitude, towards the end of the 
series all the rear 7.62-mm ShKAS had been 
replaced by 12.7-mm Berezin machine- 
guns, and the forward ShKAS machine-guns 
removed as ineffectual. The OKB was able to 
cure the Tu-2 of its teething troubles by mov- 
ing on to its development, the Tu-2s, whose 
design incorporated all the design and test 
experience derived from the first machines. 

The initial production version (Tu-2 2M-82) 
remained in production at Factory No.166 


~~~ 





— S „a te a E- > a ` 
on Sa oa a ee ta 
g PO dd E ERA 


sa 
M as 


T ei 
i." 


Top and above: "Aircraft 60' (alias '103V') powered by M-82 radials was the true prototype of the Tu-2. 


Note the glazing of the ventral gun position 
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Above: A cutaway drawing of the '103V (Tu-2) from the project documents. Note how the rear cockpit's dorsal glazing now blends into the fuselage contour. 








i =: 


. = a 
F 
_ 
Ci 
_ 
- + o 
amame a - ee 








A Tu-2S (‘aircraft 61') undergoing state acceptance trials at Nil WS, Shcholkovo airfield. 


until the winter of 1942, the last example 
being supplied to the WS in early 1943. A 
total of 80 examples was built. On 7th Octo- 
ber 1942, due to the grave situation at the 
frontlines, the GKO ordered the NKAP to 
sharply boost the output of fighters. NKAP 
responded with its Order No.763 dated 10th 
October 1942 terminating series production 
of the Tu-2 at Factory No. 166 in favour of 
Yak-9 fighters. 

Several production machines were 
made available to the OKB for use in further 
development work on later members of the 
Tu-2 family, including the '61', '62' and so on. 


Specifications of the Tu-2 2-82 (based on 
checkout tests of production Tu-2 c/n 308) 





Length 13.8 m 
Wing span 18.86 m 
Height 4.55 m 
Wing area 48.52 nf 
Normal take-off weight 10,538 kg 
Bomb load 1,000-2,000 kg 
Service ceiling 9,000 m 
Range 2,020 km 
Max speed at 3,200 m 521 km/h 
Armament 3 x ShKAS machine-guns 
1 x UB machine-gun 
2 x ShVAK cannons 
10 x RS-132 unguided rockets 
Crew 4 
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'61'(Tu-2S 'standard')tactical 
bomber 

The design, series production and accep- 
tance by the WS of the Tu-2 was a great tri- 
umph for the Tupolev OKB. Moreover, the 
aircraft itself had great potential for future 
development. Work continued on enhanc- 
ing its performance, improving its engines, 
strengthening its armament and updating 
the machine's systems and equipment. 

In April 1943 the '103V and Tu-2 c/n 717 
were used to determine why the engines 
failed to deliver their best speeds at altitude. 
lt transpired that the main reason lay in the 
design and technical failings of some com- 
ponents (carburettor, magneto, super- 
charger, plugs and so on). In May 1943 
Tupolev proposed fitting the experimental 
uprated M-82FNV engines with direct fuel 
injection to the '103V. Tests showed that the 
boosted engines added an average 25 km/h 
to the aircraft's speed and it was decided 
that subsequent production Tu-2 bombers 
should be fitted with 1,670/1,850-hp M-82FNs. 
This version was designated '61'. 

The great Soviet breakthrough in 1948, 
when the Red Army commenced large-scale 
offensive operations after the Battle of Kursk, 
now called for large numbers of modern 
bombers. Hence the Tu-2 was reinstated in 
mass production. 

In the summer of 1943, after the OKB's 
return to Moscow from Omsk, the OKB sug- 
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gested extending series production of the 
standard Tu-2S 2M-82FN. Factory No.22 in 
Kazan’ joined in, followed by Factory No.23 
in Moscow (Fili). On 17th July 1943 GKO 
Directive No.3754 ordered the resumption of 
production as the Tu-2S 2M-82FN. 

Proceeding from the test results, the WS 
concluded that the revised Tu-2 2M-82FN had 
higher performance than any other Soviet or 
foreign bomber of its class and that its 
speed, ceiling and range met the require- 
ments set forth by the WS and in the direc- 
tive of the GKO. 

Series production was so organised that 
the assemblies produced by one factory 
could be used by another without any 
adjustment, Factory No.22 acting as the 
pilot plant. Altogether 2,527 examples of the 
Tu-2 in its various versions were built before 
the cessation of series production in 1951. 
During its production life the aircraft was 
constantly modernised, new equipment fit- 
ted, and the airframe structure and produc- 
tion and operational techniques improved. 
To these ends a special ‘modernisation 
bureau’ under Ye. |. Baru was created. All 
work on the machine, including production 
and support of Air Force operation, came 
under Dmitriy S. Markov. 

The following versions of the Tu-2S ('61') 
are known: 

¢ Tu-2. Production machines built at Fac- 
tory No.23 in 1946-47 with fully-feathering 
propellers, some parts of the airframe with 
improved aerodynamics and modernised 
armament. The top speed was increased to 
550 km/h and the range to 2,250 km; 

¢ Tu-6. Production reconnaissance ver- 
sion built at Factory No.23 from 1947 
onwards. This became the final stage of the 
OKB's five years of work on creating a recon- 
naissance aircraft based on the Tu-2; 

¢ Tu-2 with 'Yavor-2' (Sycamore-2) sys- 
tem. Five examples of the Tu-2 built at Fac- 
tory No.22 in 1948 were fitted with 
floodlights for night photography; 

e Tu-2N (novyy - 'new'). A production 
Tu-2S built at Factory No. 166 with its bomb 
bay capacity increased to 4,000 kg and 
greater fuel capacity. The technical range 


was 2,650 km, the service ceiling 9,200 m 
and the top speed 535 km/h; 

¢ Tu-2. Production examples built by 
Factory No.166 in 1949-50 with a de-icing 
system, four-blade fully feathering pro- 
pellers, modernised armament and new 
navigation and communications equipment. 
The top speed was 560 km/h and the tech- 
nical range 2,050 km; 

¢ Tu-2F. Production Tu-2s in a photo 
reconnaissance version  (fotorazvedchik) 
built at Factory No.39. From 1948-49 onwards 
the Tu-2F was built with four-blade pro- 
pellers and updated armament and equip- 
ment; 

¢ Tu-2T. Production torpedo-bomber 
version (torpedonosets) built for the AVMF 

¢ Tu-2Sh. Several production Tu-2s were 
fitted for test purposes with experimental 
machine-gun and cannon armament for 
ground-attack. The various armament fits 
included a battery of 88 Shpagin PPSh sub- 
machine-guns firing forward and down from 
the bomb bay, a 75-mm cannon, twin 
Nudel'man/Sooranov NS-45 or NS-37 can- 
nons and a 57-mm RShFt cannon (as the 
Tu-2RShR); 

¢ Tu-2 'Paravane'. Two production Tu-2s 
were equipped to cut enemy barrage bal- 
loon cables; 

¢ Tu-2M (modfitseerovannyy - modi- 
fied). A production Tu-2 2M-82FN (c/n 716) 
had the standard engines replaced by 
Shvetsov ASh-83FNs. Tests were made in 
1945-46 but the version did not go into pro- 
duction. There was a project to install two 
experimental M-93 engines on the Tu-2; 

e Tu-2 'Tanker' & 'Receiver'. Two pro- 
duction Tu-2 were modified for in-flight refu- 
elling tests carried out by LIl in 1949; 

¢ Tu-2LL. Three production Tu-2s were 
modified as engine testbeds by LIl in 1946- 
1949 for testing turbojet engines carried in 
an underfuselage pod; 

¢ Tu-2LL for testing air-to-surface mis- 
siles designed by OKB-52; 

¢ Tu-2LL for testing supersonic models; 

¢ Tu-2 outfitted for carrying and drop- 
ping a GAZ-67B jeep by parachute. Tested in 
1949; 

¢ UTB. A dual-control bomber trainer 
version with less powerful ASh-21 radials 
and a wider cockpit with side-by-side seat- 
ing for the trainee and instructor, the work of 
R 0. Sukhoi's OKB-51. Built in series and 
used as a trainer by the WS. 

The Tu-2 through all its versions fulfilled 
its potential during its service life. It pos- 
sessed high performance and outstanding 
qualities as a tactical bomber. It can be 
rightly ranked with the best tactical bombers 
of the Second World War. 

In the design, development, testing and 
service introduction of the Tu-2 Tupolev was 
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Above: Tu-2 c/n 10033905 built by plant No.39 represents the version with four-bladed propellers. It is 


seen here undergoing trials at Nil WS. 
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An operational Moscow-built Tu-2R serialled '3 Red’ (c/n 304233). 


ably assisted by Sergey M. Yeger, Nikolay I. 
Bazenkov, Dmitriy S. Markov, A. M. Chery- 
omukhin, G. A. Ozerov, A. R. Bonin, Boris A. 
Saukke, A. I. Sterlin, V. A. Chizhevskiy, 
N. A. Sokolov, G. S. Frenkel’, Leonid L. Ker- 


Specifications of the production Tu-2S 2N-82FN 
(built by plant No.23 in 1944) 





Length 138 m 

Wing span 18.86 m 

Height 45m 

Wing area 48.8 nf 

Normal take-off weight 10,500 kg 

Bomb load 1,000-3,000 kg 

Maximum speed at 5,700 m 547 kmh 

Service ceiling 9,600 m 

Range 2,050 km 

Armament 3 XUB machine-guns 
2 X SVAK cannons 

Crew 4 





ber, A. I. Nekrasov, N. S. Nekrasov, 
A. R Balooyev, A. V. Nadashkevich, T. R Sap- 
rykin, S. A. Vigdorchik, V. A. Aleksandrov, 
Ye. K. Stoman, I. A. Starkov, A. V. Meshch- 
eryakov, Ye. |. Baru and many others. The 
members of the Tupolev OKB and staff and 
workers at the production factories received 
substantial government awards in 1944 for 
their work on the Tu-2. 


'62' (Tu-2D) long-range bomber 
prototype 
The Tupolev OKB had been tackling the 
question of turning the Tu-2 into a long- 
range bomber as early as 1941 and a draft 
project for aircraft '103D' (dahl'niy - long- 
range, or aircraft 'D') was drawn up. The pro- 
ject was prepared with two types of engine 
in mind: the M-82A and the high-altitude 
M-92 rated at 1,850 hp for take-off. 

In developing these projects and striving 
to provide the WS with the bomber it 
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Above: Head-on view of the Tu-2T with two torpedoes suspended beneath the wing roots. 
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Above: The Tu-2RShR development aircraft with a 57-mm RShR cannon offset to port in a ‘solid’ nose. 


needed, the OKB modernised two produc- 
tion examples of the Tu-2 (c/ns 714 and 718) 
as the Tu-2D to meet the requirements pre- 
pared by the WS. In the OKB these aircraft 
had the common designation '62' but they 
differed in the number and disposition of 
their crews and in the size and layout of the 
fuselage nose. 





Specifications of the Tu-2D 

Length 13.8 m 

Wing span 22.04 m 

Wing area 99.05 m' 

Normal take-off weight 11,400 kg 

Maximum take-off weight 12,900 kg 

Bomb load 1,000-3,000 kg 

Maximum speed at 5,750 m 539 km/h 

Service ceiling 10,250 m 

Technical range 2,830 km 

Armament 3 xUB machine-guns 
2 x ShVAK cannons 

Crew 4 





The first '62', reconfigured from Tu-2 c/n 
718, was ready in June. It differed from the 
standard Tu-2 2M-82FN in having new outer 
wing panels, new tail surfaces, increased 
fuel tankage, a new cockpit canopy with an 
improved field of view and new propellers, 
manufacturer's tests were held between 3rd 
July and 23rd September 1944 with test pilot 
A. D. Perelyot and chief engineer M. M. Yego- 
rov making the first flight on 12th July. On 
14th November the machine was delivered 
for state trials which began at Nil WS on 
20th November 1933 and lasted until 23rd 
April 1945. 





A classic in-flight study of a production Tu-2S. 
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Proceeding from the results of the Nil 
WS trials it was concluded that it was pos- 
sible to modify a standard Tu-2S into a long- 
range bomber and satisfy the operational 
requirements of the WS for a Tu-2D. But the 
machine was not recommended for service 
due to its large number of defects and its fail- 
ure to meet all its performance require- 
ments. It also needed further development 
work. The aircraft was used for experimental 
work until 1947 and then scrapped. 

Work on the second '62' proceeded in 
parallel. This again was a standard Tu-2 
2M-82FN but modified to accommodate a 
crew of five. The navigator had a prone posi- 
tion in the remodelled and extended nose, 
and a co-pilot/gunner was seated behind 
the captain. Apart from the revised nose, the 
aircraft had new outer wings and new tail 
surfaces, increased fuel tankage, a set of 
controls for the co-pilot, new special equip- 
ment and the ability to carry a bomb load of 
up to 4,000 kg. 

A. D. Perelyot and M. M. Yegorov car- 
ried out the manufacturer's tests between 
20th October 1944 and 1 st March 1945 and 
state trials were held between 18th July and 
31st October 1945. Nil WS concluded that 
the second example of the '62' was supe- 
rior to the N'yushin IL-4 and Yermolayev Yer-2 
long-range bombers then in service with 
the WS but the numerous defects in the 
example offered for the trials meant that it 
could not be recommended for series pro- 
duction. Development work followed by a 
repeat of the state trials was needed, but 
this was not done and the machine was 
reconfigured as the '62T experimental 
torpedo-bomber 


Specifications of the '62' (second prototype) 





Length 14.42 m 

Wing span 22.06 m 

Wing area 99.05 nf 

Normal take-off weight 12,290 kg 

Maximum take-off weight 13,340 kg 

Bomb load 1,000-4,000 kg 

Maximum speed at5,600 m 531 km/h 

Service ceiling 9,900 m 

Technical range 2,790 km 

Armament 3 x UB machine-guns 
2 X ShVAK cannons 

Crew 5 





'62T torpedo-bomber prototype 

The conversion of the '62' into a torpedo- 
bomber was done in July 1946. This 
involved the fitting of an additional fuel tank 
in the bomb bay, racks for two torpedoes 
under the inner wings, strengthening the 
undercarriage and making some alterations 
to the navigation and radio equipment. Manu- 











A three-view of the production Tu-2S bomber. 


facturer's tests performed by test pilots 
F. F. Opadchiy and V. R Marunov took place 
between 2nd August and 28th September 
1946 when a fire broke out during a test 
flight. The ensuing repair effort lasted until 
the end of December. Between January and 
March 1947 the tests were repeated, this 
time in conjunction with Nil WS, and a max- 





A 





imum range of 3,800 km achieved. On this 
showing the aircraft was acknowledged to 
be superior to any other torpedo-bomber in 
service with the AVMF. The aircraft did not, 
however, enter production and small num- 
bers of the Tu-2T (the torpedo-bomber ver- 
sion of the baseline Tu-2S) were used by the 
AVME instead. 


89 





Above: The second prototype of the much-modified ‘aircraft 62'. The extended and reprofiled nose is 


evident in this view. 
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Above: The same aircraft following conversion as the 62T torpedo-bomber. 


In May 1947 the '62T' was modified as 
the '69' (Tu-8) experimental long-range 
bomber. There were proposals to convert 
the '62T into a passenger aircraft. In March 
1945 N. V. Kirsanov, an engineer in the 
Tupolev OKB and later a chief designer in 
charge of work on the Tu-142 and its devel- 
opments, proposed an original modification 
of the'62' into a high-speed high-altitude air- 
craft to carry between fifteen and twenty pas- 
sengers. 








'63' ('SDB') high-speed day bomber 
prototype 

The success of theRAF's de Havilland DH.98 
Mosquito bomber formations over Europe 
evoked WS interest in a new kind of tactical 
aircraft - the high-speed day bomber (SDB - 
Skorosnoy dnevnoy  bombardirovshchik). 
With its high speed and altitude capability, 
such an aircraft would be almost immune to 
enemy interceptors and be able to carry out 
daylight raids with minimum losses. 
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Top and above: Two aspects of the first prototype SDB fast day bomber ('63/1'). 
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Draft projects for a multi-purpose high- 
speed aircraft were considered more than 
once by the OKB at various stages in pro- 
ducing and evaluating further development 
of the '103' in 1941-42. However, the actual 
implementation of the SDB concept only 
took shape in 1944 when two experimental 
aircraft of this category were designed and 
built in response to GKO Directive No.5947 
of 22nd May 1944. 

The first example of the SDB was a con- 
version of the '103' prototype on which the 
AM-37 engines were replaced by two 
1,500/1,870-hp AM-39S. Some of the air- 
craft's systems and equipment were also 
revised, the rear armament was removed 
and the crew reduced to two. The modified 
machine was given the in-house designa- 
tion '63/1'. Manufacturer's tests by test pilot 
A. D. Perelyot and chief engineer B. N. Groz- 
dov began on 21 st May 1944 and concluded 
ten days later. State trials held between 5th 
June and 6th July recorded that, with a nor- 
mal take-off weight of 10,100 kg, the maxi- 
mum speed rose to 527 km/h at sea level 
and 645 km/h at an altitude of 6,650 m. The 
rate of climb was also an improvement on 
the production Tu-2, and an altitude of 5,000 
m was reached in 7.45 minutes. On the other 
hand, the SDB's range was virtually 
unchanged at 1,830 km and its service ceil- 
ing was reduced to 10,000 m. 

Nil WS reported that the 'SDB/1' fully 
met the operational requirements for a high- 
speed day bomber as far as its performance 
and bomb load were concerned and, with 
the requisite development, could be recom- 
mended for WS service. The machine was 
later used for experimental work and was 
scrapped in 1947. 

All the essential aspirations of the WS 
for a fast day bomber were fulfilled by the 
second example - the '63/2'. After testing it 
was reported that the designers had suc- 
ceeded in creating a aircraft comparable 
with the Mosquito but with even better per- 
formance. Despite this, the '63/2' was not 


Specifications of the '63/2' 





Length 13.89 m 

Wing span 18.86 m 

Height 4.31 m 

Wing area 48.8 nf 

Normal take-off weight 10,100 kg 

Bomb load 1,000-4,000 kg 

Maximum speed at 6,850 m 640 km/h 

Service ceiling 10,925 m 

Technical range 1,530 km 

Armament 3xUB machine-guns 
2 x ShVAK cannons 

Crew 3 





| 
| 
| 


recommended for WS service as the navi- 
gator had a restricted field of view. The OKB 
was asked to produce a new aircraft based 
on the Tu-2 with AM-39FNV engines, better 
accommodation for the navigator and a per- 
formance close to that of the '63/2'. The 
result was the '68' (Tu-4, Tu-10). In 1946 the 
‘63/2’ was converted into the '63P' experi- 
mental interceptor. 
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'63P' (Tu-1) interceptor prototype 
The appearance of Western strategic 
bombers with great range and speeds of 
around 500 km/h impelled the Soviet aircraft 
industry to produce an interceptor with radar 
and heavy armament. 

Of all the aircraft in service with the VVS, 
the Tu-2 with its high speed, large payload 
and room for installing an airborne radar and 
cannon armament in the nose, was emi- 
nently the most suitable for adaptation. It 
should also be borne in mind that during all 
the draft project work on multi-role high- 
speed aircraft derived from the '103' and on 
the SPB, fighter versions of all the basic 
machines were an option 

On A. N. Tupolev's suggestion, the OKB 
began experimental work on developing the 
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Top and above: The second prototype of the SDB ('63/2') incorporated a number of changes, including 
redesigned main gear units with the wheels carried on half-axles instead of forks. 

were retained. New undercarriage legs and 
wheels were also fitted and new radio equip- 
ment installed. On 22nd March 1947 the first 


Specifications of the '63P' 





first Soviet airborne radars early in 1944. In Length 13.60 m flight was made by Perelyot. Manufacturer's 
May-June 1944 a PNB-4 airborne radar was Wing span 18.86 m tests lasted until 3rd October 1947. The air- 
installed in production Tu-2 c/n 104 together Height 3.32 m craft was to have a Gneis-5S radar but the 
with two Volkov/Yartsev VYa-23 cannon. By Wing area 48.8 m’ tests were carried out without its being fitted. 
the end of June the experimental aircraft, Normal all-up weight 12,755 kg Neither tests nor development work were 
with the provisional number '104' was ready Maximum speed at 8,600m 641 km/h fully carried out, as the experimental AM-43V 
for transportation to the airfield of the Time to reach 5,600 m 11.6 minutes engines reached the end of their service life. 
Research Institute for the Special Services of Service ceiling 11,000 m No further work was done on the aircraft. 
the Red Army. A. D. Perelyot made the first Technical range 2,250 km 


'65' high-altitude bomber prototype 

In 1946 the WS raised the issue of a design 
for a high-altitude reconnaissance aircraft 
and bomber. The OKB suggested develop- 
ing such an aircraft from the '62', allocating 


flight with L. L. Kerber as chief engineer for Armament 2 x VYa-23 cannons 
tests of the 'special equipment’. Combined 2 x NS-45 cannons 
tests and development work on the radar 2 x UB machine-guns 
began on 10th August 1944 and ended on Crew 3 


7th June 1945. After this the aircraft was 











transferred to Nil WS for state trials. 

In February 1946 the OKB was asked by 
the WS Command to continue work on the 
'63' as an interceptor. The project was 
referred to as the '63P', but officially as the 
Tu-1. The '63P' served as the basis for the 








experimental Tu-1 ('63P') powered by two 
1,640/1,950-hp AM-43V engines driving 
four-blade propellers and a new cannon 
armament comprising two Wa-238s and two 
NS-45s. The two existing UB machine-guns 
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The aircraft 63P' (Tu-1) Interceptor and (right) a close-up of its nose with twin NS-45 cannons. 
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the designation '65'. It was designed as a 
modification of the '62' (Tu-2D) long-range 
bomber, but essentially the '65' was 
intended to fly reconnaissance missions at 
altitudes between 8,000 and 9,500 m - that 
is, within the physiological limits for crews in 
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Top and above: The experimental 'aircraft 65' bomber powered by supercharged AM-44 engines. 








Specifications of the '65' bomber Specifications of the '67' bomber 

Length 14.42 m Length 14.42m 

Wing span 22.06 m Wing span 22.06 m 

Height 4.5 m Height 4.5 m 

Wing area 59.12 m’ Wing area 99.12 rrf 

Normal TOW 13,205 kg Normal TOW 13,626 kg 

Max speed at 9,300 m 979 km/h Bomb load 1,000-4,000 kg 

Service ceiling 11,000 m Max speed at 6,200 m 908 km/h 

Range 2,070 km Service ceiling 8,850 m 

Armament 2 xUB machine-guns Theoretical range 5,000 km 
2 x ShVAK cannons Armament 2 x UB machine-guns 
1 x B-20 cannon 2 x ShVAK cannons 

Crew 5 1 x B-20 cannon 

Crew 5 








unpressurised cabins. Secondary roles 
were to be a high-altitude bomber and, with 
the appropriate modifications, a torpedo- 
bomber and mine-layer. The '65' differed 
from the '62' as regards the following: 

e the installation of liquid-cooled 
1,650/1,950-hp AM-44 engines fitted with 
AM-TK-1B (TK-300B) turbosuperchargers; 

e a fuel system with separate fuel sup- 
plies for the two engines, a new oil system 
and a new engine starting system; 

e a variable-incidence tailplane, provi- 
sion of a rescue dinghy compartment, and a 
canopy for the gunner/radio-operator who 
was provided with a new BEU-1 machine- 
gun mount; 

e a revised crew complement. 

Tu-2 c/n 201 was modified into the '65' in 
May 1946. Manufacturer's tests were carried 
out by F. F. Opadchiy with chief engineer 
N. A. Ghenov between 21st May 1946 and 
6th May 1947, the first flight taking place on 
1 st July 1946. Performance figures could not 
be measured, as the engines and their 
turbochargers constantly failed, and not a 
single worthwhile flight was made for almost 
a year. On the orders of the Ministry of Air- 
craft Industry (MAP - Ministerstvo aviatsion- 
noy promyshlennosti) all tests and further 
work were cancelled. But in the same year 
the OKB began work on a project for a high- 
altitude reconnaissance aircraft with a pres- 
surised cabin-the '74'. Performance figures 
for the '65' can only be assessed with refer- 
ence to the extant project material. 


'67' long-range bomber prototype 
In pursuit of the goal of extending the range 
of aircraft '62' (Tu-2D), in 1945 the OKB 
worked on a version with two 1,500/1,900- 
hp Charomskiy ACh-30BF diesels which 
was given the designation aircraft '67'. 

A production Tu-2 (c/n 402) was con- 
verted into the '67' in November 1945 and 





The 'aircraft 67' experimental diesel-engined bomber. Note the mainwheels with lightening holes. 
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differed in having ACh-30BF diesels, the 
problems thrown up by the trials having 
been resolved and modifications made to 
the engine bearers. The machine's greater 
range and endurance necessitated the pro- 
vision of KP-14 oxygen equipment and an 
AP-2 autopilot. The amidships gun position 
was given a BEU-1 mounting with a B-20 
cannon. As well as bombs, it was planned 
that the '67' should be able to carry mines 
and torpedoes for Naval Air Arm. 

The machine underwent manufacturer's 
tests with A. D. Perelyot at the controls and 
M. M. Yegorov and N. A. Ghenov as chief 
engineers betweeni5th January 1946 and 
2nd January 1947. The first flight was made 
on 12th February 1946. The flight tests were 
frustrated by constant problems with the 
diesel engines and eventually terminated. 
No complete record of the aircraft's perfor- 
mance was therefore made. It was not sub- 
mitted for state trials, and with the start of 
Tu-4 production the '67' was deleted from 
the plan for experimental development and 
all further work halted. 


'68' (Tu-4, Tu-10) high-speed tactical 
bomber 

In developing the series of fast tactical 
bombers, the OKB began design work on 
yet another modification of the Tu-2 at the 
beginning of 1945, this time with liquid- 
cooled engines. The aircraft was based on 
the tested and improved aircraft of the SDB 
(high-speed long-range bomber) type and 
represented their further development. 

The experimental aircraft was given the 
OKB designation '68' and the WS designa- 
tion Tu-4, later changed to Tu-10. It was built 
pursuant to NKAP Order No.38 of 2nd Feb- 
ruary 1945 as a modification of a standard 
Tu-2S built at Factory No.23. It differed from 
the Tu-2S in the following ways: 

¢ the powerplant consisted of two 1,500/ 
1,850-hp AM-39FNV engines; 

e the forward section of the cockpit 
canopy was widened; 

e the water radiators were buried in the 
wing centre section; 

e the fins were enlarged; 

e a variable-incidence [slab] tailplane 
was fitted; 

e the offset of the undercarriage legs 
was increased; 

e new VUS-1 and VUB-65 machine-gun 
mounts were fitted and the ventral gun posi- 
tion was updated. 

The aircraft was ready on 1st May 1945 
and flight tests by A. D. Perelyot and chief 
engineer B. N. Grozdov took place between 
17th May and 8th June. State trials at Nil WS 
were held between 28th June and 30th July, 
but these were repeated between 17th 
November 1945 and 8th February 1946 after 
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Above: The experimental Tu-10 (‘aircraft 68’) as originally flown in 1945 with AM-39FNV engines and 


three-bladed propellers. 
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The same aircraft in 1946 with AM-39FNV2 engines and four-bladed props fitted. 


an accident. The conclusion was that the 
'68' with two AM-39FNV engines was suit- 
able for WS service. On WS recommenda- 
tions the experimental aircraft was updated 
with two new AM-39FNV2 engines, four- 
blade propellers, increased wing dihedral, 
and a revised tail assembly with enlarged 
fins and trimmer and so on. 


From 24th May to 10th August 1946 the 
updated aircraft underwent manufacturer's 
tests, with renewed state trials following in 
September-November. The Nil WS verdict 
was that the '68' with AM-39FNV2 engines 
had passed its trials satisfactorily and, on 
condition that its range could be increased, 
was accepted for squadron service. 
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Above: A drawing showing the internal layout of the '69' (Tu-8) from the project documents. Note the powered ventral cannon barbette. 
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Top and above: Two aspects of the '69' (Tu-8), showing the angular nose and the large beam sighting 
blisters for the ventral barbette, with depressions in the fuselage sides aft of them to cut drag. 


Specifications of the '68' 2AM-39FNV2 





Length 13.8 m 

Wing span 18.86 m 

Height 4.85 m 

Wing area 48.8 m 

Normal take-off weight 11,650 kg 

Bomb load 1,000-4,000 kg 

Maximum speed at 7,550 m 634 km/h 

Service ceiling 19,450 m 

Technical range 1,740 km 

Armament 3 x UB machine-guns 
2 x ShVAK cannons 

Crew 4 
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By NKAP Order No.268 issued on 28th 
June 1945 the OKB was instructed to place 
the aircraft in production at Factory No.1 in 
Kuibyshev. While preparing the technical 
documentation for the production series, the 
OKB took account of the results derived 
from the bomber's tests, as well as test 
results and improvements from other mem- 
bers of the Tu-2 family. In addition to provid- 
ing technical documentation, the OKB 
seconded a special group of designers to 
Kuibyshev to provide direct assistance in the 
setting up of series production. 

In early 1947 Factory No.1 rolled out its 
first production examples of the '68' with 
AM-39FNV2 engines which were to enter Air 
Force service under the designation Tu-4. 


Old Asjodn, 


1d Aejodn, 


Soon afterwards, however, this designation 
was re-allocated to the Soviet copy of the 
Boeing B-29, and the '68' was given the new 
designation Tu-10. In April 1947 one of the 
production machines successfully passed 
manufacturer's tests, and altogether ten 
examples were built. The '68' was not, how- 
ever, accepted for service with the WS. 


'69' (Tu-8) long-range bomber 
prototype 

As part of the effort to develop the series of 
long-range bombers based on the Tu-2 (the 
'62' or Tu-2D) it was decided in 1946 to fit 
radically new and powerful Shvetsov M-93 
radials. However, due to delays with this 
engine it was decided to install 2,100-hp 
ASh-82M engines derived from the produc- 
tion ASh-82FN. It was also decided to pro- 
vide a defensive armament of 20-mm 
cannons on the existing mounts The mod- 
ernised engines were fitted with individual 
exhaust stubs and an additional inner cowl- 
ing with dust filters on the intake pipes and 
drove four-blade fully-feathering propellers. 
The cockpit layout was identical to that of the 
Tu-2D. 

During the draft design work account 
was taken ofthe persistent WS demands for 
an improved disposition of crew and equip- 
ment. The navigator's station in the nose 
and the pilots' seating were completely 
revised. In the new layout the navigator 
occupied a normal sitting position, the two 
pilots were seated side-by-side instead of in 
tandem, and the ventral gunner was given a 
seat. These changes involved enlarging the 
forward crew accommodation and the entire 
fuselage nose, which meant increasing the 
area of the vertical tails to offset the greater 
area ahead of the CG. It was also decided to 
provide electromechanical control for the 
rear gun positions and increase the bomb 
load to 4,500 kg. As on all post-war versions 
of the Tu-2, a de-icing system and the latest 
flight, navigation, communications and 
radar equipment were fitted. The bombing 
equipment was also largely new and 


included an OPB-4S (Norden type) optical 
bombsight. In common with the other long- 
range derivatives of the Tu-2 family the '69' 
could be adapted as a minelayer or torpedo- 
bomber for the Naval Air Arm. Drawing on 
Second World War experience, the nose 
gun position was limited to a single 20/23- 
mm cannon. 

It was in this form that the project of the 
new bomber was offered to the WS. On 11th 
March 1947 the Soviet Council of Ministers 
issued Directive No.493-192 which included 
an instruction to the Tupolev OKB to pro- 
ceed with the design and construction of the 
Tu-8 long-range bomber, known by the OKB 
designation ‘aircraft 69’. 

The experimental '62T' torpedo-bomber 
was modified to produce the '69'. The for- 
mer's two ASh-82FN engines were retained 
for the time being. 

In May the aircraft was finished and 
underwent flight tests between 24th May 
1947 and 20th April 1948 with F. F. Opadchiy 
at the controls and B. M. Morozov as chief 
engineer. This year-long testing period was 
the result of the many problems experienced 
with the equipment, and in particular with the 
new defensive armament. 

When all adjustments had been made 
and the tests completed, the aircraft was 
recommended for transfer to Nil WS for 
state trials which took place between 23rd 
August and 30th November 1948. The con- 
clusions reported by Nil WS were that the 
Tu-8 2ASh-82FN had proved unsatisfactory: 

‘The performance was not commensu- 
rate with the directives stated in the Govern- 
ment Directive for the develooment of the 
aircraft. The machine was unstable at all the 
normal centre of gravity positions, the wings 
and undercarriage were insufficiently strong, 
the defensive armament proved less than 
fully effective due to the inadequate power 
provided to the gun mounts by the genera- 
tors, and the de-icing and lighting equipment 
were inadequate, thus restricting the air- 
craft's operations in bad weather.' 

Obviously the first prototype of the '69' 
had failed to meet the hopes of the OKB and 


Specifications of the '69' 2ASh-82FN bomber 





Length 14.61 m 

Wing span 22.06 m 
Height 5.15m 

Wing area 61.26 m 
Normal take-off weight 14,250 kg 
Bomb load 1,000-4,500 kg 
Maximum speed at 5,600 m 507 km/h 
Service ceiling 7,650 m 
Technical range 4,100 km 
Armament 5 x B-20 cannons 
Crew 5 
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Above: A Tu-2S modified for carrying and paradropping a GAZ-67B jeep - the Soviet counterpart of the 
Willys MB. The vehicle's wheels are supported by a special frame. 
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Above: One of the Tu-2LL engine testbeds with what appears to be a Junkers Jumo 004B turbojet in a 
ventral pod. Note that the pod is offset to starboard. 
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Above: The camera ports in the belly of the Tu-6 (Tu-2R) reconnaissance aircraft. 
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A pair of Tu-2s modified for in-flight refuelling experiments at LI I. The tanker is on the left. 
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Left, top to bottom: the first prototype or ‘aircraft 58' ('103'), the second 
prototype or ‘aircraft 59’ ('103U'), the production-standard Tu-2 prototype or 
‘aircraft 60° ('103V’'), the first prototype SDB fast day bomber ('63/1'), the 
second prototype SDB ('63/2'), the ‘aircraft 63P' interceptor, the ‘aircraft 68' 
(Tu-10) bomber, the Tu-1 fighter, the Tu-6 photo reconnaissance aircraft, the 
Tu-2RShR cannon-armed strike aircraft, a Tu-2_L weapons testbed carrying a 
16Kh air-to-surface missile; and a Tu-2LL engine testbed. 


Above, top to bottom: the ‘aircraft 62' bomber, the ‘aircraft 62T torpedo- 
bomber, the ‘aircraft 65' bomber, the ‘aircraft 67' bomber and the ‘aircraft 69° 
bomber. 


Below: A Tu-2LL weapons testbed lets loose a 16Kh' pulse-jet powered air-to- 
surface missile derived from the Fieseler Fi 103 (V-1) 'buzz bomb’. 
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the WS, and serious work needed to be 
done to bring the aircraft up to the mark - 
more powerful engines, more acceptable 
stability and a better power supply. The OKB 
tried to give the project a new lease of life, 
preparing projects for a Tu-8B with AM-42 
engines and a Tu-8S with ACh-30BF diesels, 
but it was too late. 1948 was drawing to a 
close and the 73' and '78' jet bombers of the 
Tu-14 family were already flying and being 
tested. The future belonged to jet aircraft. 
Soon all work on this last representative of 
the famous Tu-2 family of aircraft was axed. 


'64' (Tu-10) long-range bomber 
(project) 

In 1943 the Soviet Union took the first steps 
towards the creation of its own nuclear 
weapons, and at the same time the question 
arose of producing a modern long-range 
carrier for the future 'superbomb’. 

In September 1943 the OKB was asked 
to prepare a draft project and build a mock- 
up of a high-altitude heavy bomber with 
M-71TK-M engines, pressurised cabins and 
a defensive armament of 20-mm cannons. 
It was to have the following performance 
figures: 

* top speed 500 km/h at 10,000 m; 

* range 5,000 km at a speed of 400 km/h 
with a full bomb load; 

* range 6,000 km with a bomb load of 
7,000-8,000 kg; 

e bomb bay capacity 10,000 kg. 

The OKB was faced with the task of 
designing a heavy bomber to match the 
class and performance of the Boeing B-29, 
using existing Soviet technology, materials 
and equipment The projected machine 
received the in-house designation '64' and 
the service designation Tu-10. It was envis- 
aged at once in two versions - a bomber and 
a passenger/transport aircraft. An assess- 
ment of the task ahead, given the remit for 
the project which had just been embarked 
upon, was that the '64' with the dimensions 
planned - close to those of the ANT-42 - 
would be twice as heavy. This posed a num- 
ber of major design and structural strength 
problems, since the forces on the load-bear- 
ing structural parts of the '64' would be twice 
as high as those on the ANT-42. Wartime 
conditions meant that there was no hope of 
new materials, semi-prepared items, mod- 
ern equipment and assemblies. All the 
American designers had at their disposal 
when they designed the B-29 their Russian 
counterparts could see only in the pages of 
specialist aviation periodicals. 

Despite all the difficulties, the draft 
project for the '64', a four-engined heavy 
bomber capable of daylight operations 
deep into the enemy's homeland, was ready 
in August 1944. Its high speed and altitude, 


Tupolev PLC 


Tupolev PLC 








Above: A model of the '64' (Tu-10) strategic bomber (the version with a single fin and rudder) in TsAGI's 


T-1 wind tunnel. The shape of the engine nacelles clearly indicates Vee engines. 
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Above: A model of the B-4 (the reverse-engineered Tu-4) in the same wind tunnel. Copying such an 
aircraft was by no means an easy task and required a lot of research. 
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This three-view depicts the version of the '64' bomber with twin tails. Note the single large mainwheels. 
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Above: A drawing from the project documents showing the internal layout of the baseline bomber version of ‘aircraft 64'. Note the four powered cannon 


barbettes. 








Above: The passenger/VIP version of the '64' (designated ‘aircraft 66') makes an interesting comparison. 


coupled with its powerful cannon armament 
would enable it to operate in the most hos- 
tile air defence environment The aircraft was 
to carry a bomb load of up to 18,000 kg to 
include bombs up to 5,000 kg in calibre car- 
ried in two capacious bomb bays fore and 
aft of the wing centre section. The provision 
of pressurised cabins for the crew was to 
allow the bomber to fly at altitudes up to 
8,000-10,000 m. The '64' was an all-metal 
mid-wing monoplane with a monocoque 
fuselage having a thick stressed skin. The 
wings were of two-spar construction with 
powerful flaps to assist take-off and landing. 
It had twin tails and a tricycle undercarriage. 





A number of engine types were proposed 
for the '64', including the AM-42TK, the 
AM-43TK-300B, the ASh-83FN, the M-250 and 
the ACh-30BF diesel. All required develop- 
ment and evaluation. The defensive cannon 
armament was to consist of four remote-con- 
trolled fuselage barbettes, each with twin 20- 
mm or 23-mm cannons, and a rear gun 
position with one or two cannons. The navi- 
gation, radio and electronic equipment was to 
be the most up-to-date that Soviet industry 
could provide. The '64' was to have a large 
number of electrical systems; all the essential 
systems were electrically-operated, apart 
from the larger ones, which were hydraulic. 


This model of the twin-tail version of the ‘64’ shows the curious-looking individual ‘'bug-eye’ cockpit 
canopies for the two pilots. 
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The mock-up was completed and 
inspected by WS representatives in Sep- 
tember 1944. There were a considerable 
number of criticisms, in particular a request 
for a panoramic bomb-aiming radar as fitted 
to the B-29. On 7th April 1945 the opera- 
tional requirements were confirmed: 

* a top speed of 610 km/h at nominal 
engine rating and 630 km/h at combat 
engine rating; 

e a service ceiling of 11,000 m; 

e a range of 5,000 km with a 5,000-kg 
bomb load; 

e a tactical range of 2,000 km with a 
14,000-kg bomb load; 

e a take-off run of 800 m. 

Supercharged engines were to be fitted - 
the AM-43TK-300B or the AM-46TK-300. 

On 27th April 1945 the mock-up was 
approved. After the end of the war in Europe, 
the OKB got down to producing drawings for 
the aircraft, and prototype construction 
began. As far as the airframe and the 
engines (except from the turbochargers) 
were concerned, there were hardly any 
hitches. The stumbling block was the timely 
provision of the up-to-date equipment 
demanded by WS. At that time, the 
contractors could not supply the necessary 
navigational and electronic equipment nor 
the automated remote-control system for 
the defensive armament. 

This attempt to create the first Soviet 
strategic bomber capable of carrying a 
nuclear weapon had obviously come to a 
dead end. Worried by the state of affairs with 
the '64', the Soviet leaders, decided to copy 
and put into production the Boeing B-29A, 
using the four examples interned after land- 


Project specifications of the '64' 4ANM46TK-3PB 





Length 30.0 m 
Wing span 42.0 m 
Height 7.2m 
Wing area 150.3 nf 
Normal take-off weight 380,000 kg 
Normal bomb load 5,000 kg 
Maximum speed with normal TOW 650 km/h 
Service ceiling 11,000 m 
Max range w. a 4,000-kg bomb load 6,500 km 


Armament 10 x B-20 cannons 
Crew 10 





ing in the Soviet Far East. This work was 
assigned to the Tupolev OKB and all 
resources were concentrated on this priority 
task. Gradually all work on the '64' was 
wound up, although it continued to appear 
in the OKB's planning for the better part of 
two more years. Another project was pre- 
pared, fully reworked after taking into 
account the experience gained in studying 
the B-29. This time the aircraft was a low- 
wing monoplane to simplify the transition to 
a passenger version. It was to have been 
powered by four 2,300-hp AM-46TK-3PB 
engines and fitted with a Kobal't (Cobalt) 
bomb-aiming radar. 


'66' passenger aircraft (project) 

In the autumn of 1944, in parallel with the 
work on aircraft '64', the OKB also pro- 
ceeded with the design of a passenger ver- 
sion - aircraft '66'. The transition from a 
bomber to a passenger aircraft was carried 
out in the following way: 

e the centre fuselage was extended by 
2 m near the wing/fuselage joint; 

e the wing centre section was lowered 
by 0.5 m to make the aircraft a low-wing 
monoplane; 

e a passageway was created inside the 
fuselage together with space for two toilets; 

e the former bomb bays were pres- 
surised, creating a pressurised cabin from 
nose to tail (that is, as far as the pressurised 
rear gunner's position on the bomber). 

The possibility for similar changes was 
anticipated in the design of the bomber ver- 
sion, providing the option of producing both 
versions at the same time, or of rapidly con- 
verting one into the other. While the project 
was being developed, the possibility of con- 
verting the airliner version into a cargo air- 
craft or, in wartime, into a military transport 
for assault landing and ambulance duties, 
as well as for towing large assault gliders, 
was taken into account. The design allowed 
for the installation of defensive armament. 

The OKB prepared the draft project for 
the '66' which was examined by Aeroflot. 
Technical requirements were then drawn up 
for the construction of an experimental four- 
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Project specifications of the '66' 4AM-43TK-300B 





Take-off weight 34,500 kg 
Maximum speed at 9,300 m 610 km/h 
Service ceiling 11,000 m 
Range with a 5,500-kg payload: 

normal 2,000 km 

maximum 5,000 km 
Number of passengers 90-52 
Crew 6 





engined transport aircraft with figures close 
to those guaranteed by the OKB. 

Work on the '66' never progressed 
beyond the draft project stage and agree- 
ment with Aeroflot as regards the technical 
requirement, and was discontinued at the 
same time as work on the bomber version. 

The aircraft was to have a crew of six: 
captain, co-pilot, navigator, flight engineer, 
radio operator and stewardess. All the crew, 
apart from the stewardess, were housed in 
the forward cabin. The '66' would have been 
the same size as the '64'. The estimated per- 
formance figures with four AM-43TK-300B 
engines are given above. 


'MN' executive aircraft (project) 
In 1944 several Soviet aircraft design 
bureaux were charged with designing a gov- 
ernment VIP transport to carry between six 
and ten persons in de luxe conditions and 
with maximum safety. Two design bureaux 
led by I. F. Nezval' and V. G. Yermolaev pro- 
posed and built in the same year passen- 
gers versions of the production Pe-8 and 
Yer-2 bombers as the Pe-80N and the 
Yer-20N. At the same time, and with the 
same terms of reference, Tupolev produced 
an unusual project for the same type of air- 
craft which received the designation 'MN'. 
From the autumn of 1944 until the begin- 
ning of 1945 some ten projects for the 'MN' 
were examined in B. M. Kondorskiy's project 
team, Kondorskiy having returned to the 
OKB in 1944. The most important criterion 
was that of maximum flight safety, including 


even the ability to carry out repairs in flight 
and the duplication of some functions. 
Passenger cabin layout variants for six, ten, 
14, 22 and 32 passengers with various stan- 
dards of comfort were considered. The two 
Charomskiy ACh-30BF diesel engines were 
to be mounted either in the fuselage - with 
drives to the wing-mounted propellers - or 
conventionally in the wings with either trac- 
tor or pusher propellers. 

In early 1945 all the draft work on the 
'MN' was stopped and it was decided to 
abandon the idea of a special government 
VIP aircraft in favour of a VIP version of a 
production passenger aircraft. 


Tu-4 (B-4, ‘aircraft R') long-range 
bomber 

By the beginning of 1945 it became obvious 
that, due to the comparatively retarded level 
of development in Soviet aviation technol- 
ogy, work on ‘aircraft 64' had come to a dead 
end. This meant that in the very near future 
the USSR would lack a strategic bomber. 
After appraising this situation, the Soviet 
government and Stalin took an unprece- 
dented decision: to copy and series-pro- 
duce the American Boeing B-29 long-range 
bomber. The prototypes were four Super- 
fortresses which had forced-landed in the 
Soviet Far East after carrying out raids on 
Japan and which had been interned by the 
Soviets on the basis of the non-aggression 
pact with Japan of May 1941. 

The task of creating an analogue of the 
B-29 and putting it in production as the B-4 
was given to Tupolev, and on 6th June 1945 
the State Defence Committee (GKO) issued 
its Directive No.8934 for the organisation of 
series production of the B-4 (the Soviet des- 
ignation given to the B-29) at Factory No.22 
in Kazan’. 

The three airworthy B-29 bombers were 
flown to Moscow. Of these, one was trans- 
ferred to the Flight Research Institute (LII) for 
study by its staff and the compilation of an 
operating manual, another was placed atthe 
disposal of the OKB for dismantling, study, 





A model of the B-4 (later designated Tu-4) in the T-1 wind tunnel at TsAGI. 
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Above: The first Soviet-built Tu-4 was completed by the Kazan’ aircraft factory No.22 in February 1947. 
It is seen here at the factory airfield, Kazan'-Borisoglebskoye. 











Old Agjodn, 


senage © 


cai a 


` ae ee ie As $ ve 4 > N, 
aas a La. ge ae E 


Panare aea raara Na - : bates 


Above: Another aspect of the same aircraft in Zhukovskiy during trials, showing the pre-1955 application 
of the national insignia on the fuselage. 
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Above: '202 Black’, the second Kazan-built Tu-4 





copying and the preparation of production 
documents, and the third retained as a pat- 
tern aircraft. After examining the machine, 
Tupolev assessed the amount of time 
needed as three years, basing his estimate 
on the supposition that American technol- 
ogy level surpassed the Soviet one not only 
as regards aviation but in other related fields 
as well. Stalin replied by offering Tupolev 
sweeping authority and the full backing of 
the NKVD's resources but reduced the time 
allowed to two years. Some 900 enterprises 
and organisations were involved in work on 
the new aircraft, some of them brought back 
into being specifically for that purpose. 

Tupolev started by creating a ‘think tank' 
comprising the heads of the OKB's teams, 
each of whom was made responsible for a 
certain aspect of the work with D. S. Markov 
in overall charge. As early as the summer of 
1945, immediately after the arrival of the first 
B-29, an operations group was organised to 
draft the aircraft's main assemblies. A port- 
folio was made as the starting point for the 
subsequent copying work which showed 
that success could not be achieved without 
radical changes in the technology of the 
Soviet metallurgical industry. New techno- 
logical processes and materials had to be 
introduced, and there were big problems 
with equipment and systems components 
which were inadequate. 

True to Stalin's dictate, the slightest devi- 
ation in a single part in a single assembly 
was prohibited and Tupolev's OKB as the 
presiding authority for the project followed 
the rules strictly, since any deviation from the 
prototype on the part of the main design 
bureau and its contractors could cause 
additional complications and adjustments, 
possibly leading at best to failed deadlines 
and at worst the to the failure of the entire 
project. How the problem of copying the 
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The 30th production example; not all Tu-4s had serials applied. Note the radome of the Kobal't bomb-aiming radar. 


100 


machine was solved in practice can be seen 
to a certain degree in the work of the OKB's 
structural strength analysts. Together with 
the technologists, they had to work out the 
requirements for the Soviet equivalents of 
American structural materials. The structural 
strength analysts, headed by A. M. Chery- 
omukhin, had to solve a difficult ‘reverse’ 
task - that of determining the dimensions of 
a real part in the B-29's structure after study- 
ing the strength characteristics of the Amer- 
ican material of which the part was made. 
They then passed the requirements for the 
new alloy to the metallurgists. This painstak- 
ing process had to be followed for almost 
the entire airframe. 

The task of making working drawings for 
production Factory No.22 began with a log- 
ical dismantling of the aircraft. It was taken 
apart with a separate team of technologists 
and designers working on each assembly. 
Then all the equipment was removed until 
only the bare carcass of the airframe 
remained. This work generated 40,000 A4 
size drawings and was completed in March 
1946. Almost all the equipment taken from 
the aircraft was sent to specialised design 
bureaux for examination and copying. 

The question of engines for the B-4 was 
solved comparatively easily since the aero 
engine design bureau led by Arkadiy D. 
Shvetsov had been working on the develop- 
ment of Wright radials built under US licence 
since the 1930s. In the late 1930s and early 
1940s the Shvetsov OKB had developed the 
M-71 and then the M-72 engine which were 
similar in their design and operating charac- 
teristics to the Wright engines powering the 
B-29. Therefore, the R-3350-23A Twin 
Cyclone was not copied, and the super- 
charged 2,000/2,400-hp ASh-73TK was 
placed in production instead. However, the 
turbocharger and its control system, the 
magneto and the heat-resistant bearings 
used on the American engine were copied. 

The defensive armament differed, too. 
The B-29's 12.7-mm Browning machine- 
guns were replaced by 20-mm Berezin B-20 
and then by 23-mm Nudel'man/Rikhter NR-23 
cannons with the American weapons control 
system retained. 

The achievement of the Soviet aviation 
industry and its associated undertakings in 
successfully creating the complex B-4 
design became a powerful basis from which 
Soviet aviation technology emerged as the 
equal of any other in the world in the 1950s. 

In the spring of 1947, less than two years 
after work had begun, the first production 
B-4 was completed at Factory No.22, and on 
19th May 1947 acrew captained by test pilot 
N. S. Ryoko with V. N. Saginov as chief engi- 
neer made the first flight. The second and 
third examples were rolled out from the fac- 
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Above: A line-up of Kazan'-built Tu-4s at Lil during trials. 
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Above: A production Tu-4 ‘cleans up’ after take-off. 











Above: Tu-4 '23 Red' was converted into the one-off Tu-4T transport/ troopship with underwing P-90 cargo 
pods. 








The very similar Tu-4D. Note that the cargo pods have stabilising fins. 
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Above: This Tu-4 was converted into a two-point refuelling tanker for modified MiG-15 fighters. Note the 


two refuelling drogues protruding from the wingtips. 
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Above: The 'wing-to-wing' IFR system devised by |. Shelest and V. Vasyanin was used on the Tu-4. This is 
a receiver aircraft seen from the tanker during the trials of the system. 





Above: Tu-4 '41 Red' was used in experiments with IFR and captive fighter towing (the Burlaki’ 
programme). 


tory and flown by Mark L. Gallai and 
A. G. Vasil'chenko. By the end of the year 
twenty B-4 bombers had been built on which 
a large series of tests and development work 
was carried out for almost two years. 

A steering staff headed by Chief Air Mar- 
shal A. Ye. Golovanov for the Soviet Air 
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Force (WS) and Deputy Minister of Aircraft 
Industry Pyotr V. Dement'yev was formed to 
oversee the flight test programme. Repre- 
sentatives of the organisations and min- 
istries working on the aircraft's equipment 
frequently attended its meetings, D. S. Mar- 
kov acting as the permanent representative 
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of the Tupolev OKB. Tests were immediately 
conducted as joint trials on the first batch of 
twenty aircraft, thus facilitating the maximum 
opportunity for the aircraft's rapid develop- 
ment and introduction into squadron ser- 
vice. In the course of the tests the aircraft 
was given the new official designation Tu-4 - 
also known as izdeliye (product) 'R’. 

Flight and other special tests went on 
until 1949, the order for them to be held 
being signed by Stalin himself, a unique 
event in the history of Soviet aviation. Finally, 
on 11th May 1949, the Tu-4 officially became 
part of the Soviet Air Force inventory. 

While tests and development work were 
still under way, full-scale series production 
was gathering pace at Factory No.22 in 
Kazan’. In 1947 a government directive was 
issued for production to be extended to 
Factory No. 18 in Kuibyshev, and in 1948 to 
Factory No.23 in Moscow (Fili). These three 
plants produced more than 1,200 Tu-4s 
(though the original order had been for 
1,000) until production ceased in 1952. 

The heads of OKBs and design teams, 
as well as many individual workers, received 
government awards and Stalin prizes for 
their part in the creation of the Tu-4 and the 
organisation of its mass production. 

The following modifications and ver- 
sions of the Tu-4 are known: 

e Tu-4 bomber. The basic series version 
built until 1952; 

e Tu-4R long-range reconnaissance air- 
craft, converted from production examples 
of the Tu-4: 

e Tu-4REP_ (rahdioelektronnoye protivo- 
deystviye). ELINT and ECM version. Pro- 
duction Tu-4 bombers fitted with electronic 
intelligence gathering and electronic coun- 
termeasures equipment; 

e Tu-4A (ahtomnyy = nuclear-capable). 
Ten examples of the Tu-4 were modified to 
carry atomic bombs; 

e Tu-4K (Tu-4KS). A production series of 
50 Tu-4 adapted to carry KS-1 air-to-surface 
missiles and operated by WS; 

e Tu-4D (aircraft '76'). An airborne 
assault version (desahntnyy) with under- 
wing cargo pods converted from the stan- 
dard production Tu-4. In all, 300 examples 
were so converted; 

e Tu-4T (aircraft '4T'). A single example 
of this transport/troopship conversion 
{trahnsportnyy) was produced which was to 
offer wider options in carrying and landing 
troops, loads and weaponry; 

e Tu-4UShS. A navigator trainer (oo- 
chebno-shtoormanskiy samolyot) con- 
verted from the standard Tu-4 and used for 
training bomber navigators; 

e Tu-4 'Command'. Several production 
Tu-4 were fitted out as airborne command 
posts and HQ aircraft; 


e Tu-4 (order '20'). A radiation recon- 
naissance aircraft specially equipped to 
monitor American nuclear weapons tests; 

¢ Tu-4 'Relay’. A version carrying special 
radio relay equipment to facilitate communi- 
cations between Soviet naval vessels and 
shore-based command centres; 

¢ Tu-4 'Burlaki’. A Tu-4 equipped for tow- 
ing two MiG-15b/s captive escort fighters; 

¢ Tu-4 'Flying Film Lab’. A Tu-4 equipped 
for 360° ('‘Circorama') movie shooting; 

¢ Tu-4 used for long-rang ice reconnais- 
sance, taken out of WS service and oper- 
ated by Polar Aviation; 

e Aircraft 79'. A project for a Tu-4 with 
M-49TK engines; 

¢ Aircraft '94'. A project for a Tu-4 with 
Kuznetsov TV-2 turboprop engines; 

¢ Tu-4 tanker. Several examples of the 
Tu-4 were converted into in-flight refuelling 
(IFR) tankers, using the probe-and-drogue 
method for tactical aircraft and the wing-to- 
wing method for long-range bombers; 

e Tu-4LL. Testbeds for testing aero 
engines inthe 1960s, including the Shvetsov 
ASh-2TK, ASh-2K, Dobrynin VD-3TK and 
VD-4K piston engines, the Kuznetsov TV-2, 
TV-2F, TV-2M, 2TV-2F, NK-12, NK-4 and 
lvchenko Al-20 turboprops and the Mikulin 
AM-3/RD-3, AM-5, and RD-9, Lyul'ka AL-7 
and AL-7F, Dobrynin VD-5 and VD-7, Tuman- 
skiy R11-300 turbojets, Solov'yov D-20P tur- 
bofan and so on. 

Conversion training for DA crews began 
as early as 1946 while the first B-4 was being 
built, and the type began to enter service 
with the DA in large numbers in 1949. As was 
the custom in the USSR with the most mod- 
ern defence equipment, it was the western 
military districts which received the first Tu-4 
bombers. The aircraft went to air regiments 
based in the Ukraine, near Leningrad, in 
Karelia, in Estonia and in Belorussia. During 
training exercises and at times of interna- 
tional political crises they were deployed to 
forward airfields in Eastern Europe, ready at 
any moment to carry out bomber strikes on 
NATO forces. Like the Boeing B-29 and B-50 
bombers, the Soviet Tu-4s took off when the 
alarm was sounded and flew towards the 
frontiers of the Eastern Bloc. Either singly or 
in groups they patrolled the borders of the 
‘potential adversary’. Sometimes even 
Tu-4A bombers carrying nuclear weapons 
took part in these 'war games' 

As the Long-Range Aviation received its 
full complement of the new Tu-4 bombers, 
they began to be delivered, suitably modi- 
fied, to the Naval Air Arm's minelayer and 
torpedo-bomber regiments. 

The crews of Tu-4A bombers took part in 
the tests of Soviet nuclear weapons over the 
Semipalatinsk test range and on the Novaya 
Zemlya archipelago, and a Tu-4A dropped a 


RSK MiG 


A production Tu-4KS missile strike aircraft with two KS-2 missiles, probably at Zhukovskiy. 
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Specifications of the Tu-4 
Length 30,179 m 
Wing span 43.047 m 
Height 8.460 m 
Wing area 161.7m° 
Normal TOW 47,850 kg 
Bomb load 3,000-8,000 kg 
Max speed at 10,250 m 598 km/h 
Service ceiling 11,200 m 
Range with 63,000-kg TOW 

and 3,000 kg bomb load 6,200 km 


Armament 


Crew 


11 x B-20E cannons 
(10xNR-23 cannons) 
11 
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Top to bottom: The Tu-4KS missile strike aircraft; 
the experimental Tu-4 two-point tanker (c/n 
2805204); a late-production Tu-4 with NR-23 
cannons; an early-production Tu-4 with B-20 
cannons; and an initial-production Tu-4 (B-4). 


live atomic bomb as part of Soviet army- 
exercises on the Totskoye range in 1954. 
The Tu-4K with its Kometa (Comet) air- 
to-surface missile system posed a real threat 
to NATO naval vessels and convoys. The 
system quickly became operational and was 
used successfully during naval exercises. 
The Tu-4D air-assault transport was used 
by WS transport regiments and was used to 
carry troops and weapons until the early 
1960s. In this capacity it was used to trans- 


port Soviet troops and military equipment 
during the Hungarian uprising of 1956. Tu-4 
bombers took off to bomb Budapest but 
were turned back to their bases before they 
reached the Hungarian capital. 

Several dozen Tu-4 were supplied to the 
People's Republic of China where they 
remained in service up to the 1980s. 

From 1954 onwards the Tu-4 was gradu- 
ally replaced in DA service by the Tu-16, and 
by the early 1960s the Tu-4 was only to be 
found in the WS's transport units, in training 
establishments and in use as testbeds by 
the WS and MAR At present the sole extant 
example of the Tu-4 is on display in the Cen- 
tral Russian Air Force Museum in Monino. 


'79' long-range bomber (project) 

In 1947 the Tupolev OKB considered a ver- 
sion of the Tu-4 with M-49TK engines. The 
project was allocated the designation '79'. 


'94' long-range bomber (project) 

In 1950 the OKB began work on a project to 
refit the Tu-4 with Soviet turboprop engines. 
Directive No.3653-1519 issued by the Soviet 
Council of Ministers on 22nd August 1950 
directed the Tupolev OKB to design a long- 
range bomber with four 5,163 ehp 
Kuznetsov TV-2 (TV-022) turboprop engines 
as a development of the production Tu-4. 
With these engines the OKB estimated the 
performance ofthe '94' as follows: 

e max take-off weight - 63,300 kg; 

e maximum speed at 10,000 m - 
650-680 km/h; 

e range - 5,400-6,300 km; 

e ceiling over target - 11,000-12,000 m. 

The normal bomb load was to be 1,500 
kg and the maximum bomb load 6,000- 
12,000 kg. 

As evidenced by the calculations made, 
the performance of the Tu-4 with TV-2 
engines would only have been enhanced by 
15-20%. For the early 1950s this was clearly 
inadequate and further work on the project 
was discontinued. A while later a technical 
proposal was made to refit existing Tu-4s 
with Kuznetsov NK-4 turboprops, but this 
project, too, was not proceeded with. 

The idea of installing turboprops on the 
Tu-4 did materialise during the 1970s in the 
People's Republic of China when a number 
of Tu-4s supplied by the USSR in the 1950s 
were fitted with the Chinese version of the Al- 
20 turboprop engine. These machines were 
used in China as reconnaissance drone car- 
riers and for airborne warning and control 
system (AWACS) development work. 


'70' (Tu-12, Tu-70) airliner prototype 

In early 1946 when the OKB was already fin- 
ishing the basic design work on the B-4 
(Tu-4), Tupolev decided to design and build 


afour-engined airliner with pressurised cab- 
ins which would meet the peacetime need 
for long-haul routes. To complete the design 
as quickly as possible Tupolev based his 
design on assemblies from the Tu-4 bomber. 
The idea of deriving passenger aircraft from 
bomber designs runs like a thread through 
the OKB's design thinking right up to the end 
of the 1950s. All its passenger aircraft pro- 
jects of the 1930s were direct derivatives of 
military aircraft, using as far as possible the 
latter's design features and assemblies. 
Subsequently, in the 1950s, this approach 
enabled it to provide Aeroflot with the first- 
rate Tu-104 and Tu-114 airliners within the 
shortest possible time. 

This design philosophy towards passen- 
ger aircraft had, given the economic and 
socio-political conditions appertaining to the 
USSR at that time, a great deal to recom- 
mend it. The experience gained in the 
process of designing and operating the orig- 
inal military aircraft provided a solid basis on 
which to develop a passenger version. One 
very important factor was that the military 
version made the design conversion into a 
passenger prototype and its subsequent 
production easier, thus reducing overall 
costs. Another positive factor affecting the 
commercial aircraft's operation was that 
experienced aircrews and ground crews 
were already available, having become 
familiar with the aircraft's close relative dur- 
ing their WS service. Among the drawbacks 
was the fact that such aircraft were less eco- 
nomical to operate, but this was almost com- 
pletely nullified by the centralised control of 
the Soviet economic system. 

The new project was given the OKB des- 
ignation 70' and, in February 1946, work on 
the mock-up began. Directive No.472-191 
issued by the Soviet Council of Ministers 
issued in mid-March was followed by MAP 
order No.159 dated 27th March. These 
instructed the OKB to design and build the 
Tu-12 airliner (this was the official designa- 
tion given to the aircraft) on the basis of the 
B-4. A single prototype was to be built. The 
question of series production was to be 
decided after tests and development work. 

To speed up prototype construction it 
was decided to maximise the use of assem- 
bles from two B-29 bombers, one which had 
been dismantled for copying and another 
which had been damaged after making a 
forced landing in the Far East. The assem- 
blies cannibalised from the B-29 bombers 
included the outer wing panels, the engine 
cowlings, the flaps, the undercarriage, the 
tail assembly, some of the aircraft's systems 
and equipment items. As the 70' was to be 
a low-wing monoplane, the wing centre sec- 
tion was redesigned and its span slightly 
extended. Entirely new was the pressurised 








Top to bottom: A project version with TV-4 turboprops; the ‘94’ with TV-2 turboprops; Tu-4LL with Al-20 
turboprops and with asymmetrically mounted NK-4 turboprops, and Tu-4LL with an AM-3 turbojet. 


fuselage (the first in the USSR) with a diam- 
eter of 3.6 m. For the first time in the USSR, 
the aircraft's pressurised cabin was tested 
for pressure differential in the course of con- 
struction. An innovation on the 70' was the 
fuselage nose with a stepped windscreen for 
the pilots. 

According to the terms of the project, the 
70' was intended as a passenger aircraft for 
international, even intercontinental, routes 
as well as long-haul domestic routes. Its abil- 
ity to transport a large number of passen- 
gers quickly over long distances in comfort 
placed this machine at the forefront of large 


Specifications of the 70' 4 x ASh-73TK 


Length 35.40 m 
Wing span 44.25 m 
Height 9.75 m 
Wing area 166.1 nf 
Normal TOW 51,400 kg 
Max speed at 9,000 m 568 km/h 
Service ceiling 11,000 m 
Max range with normal TOW 2,500 km 
Passengers 72 

Crew 7-8 
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Above: This drawing shows the 40-seat version of the Tu-12 (Tu-70) airliner with three isolated cabins and basically four-abreast seating. Note the ‘cafeteria’ in 
the middle and the separate gents’ and ladies’ toilets at the rear. 
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airliner design. It was proposed that three 
versions should be built: 

e a special government VIP version; 

e a mixed-class version with 40-48 seats 
(the two forward passenger cabins de luxe, 
the rear cabin first class); 

e an airliner version with 72 seats and 
two first-class cabins. 

The aircraft was completed in October 
1946. The first stage of the manufacturer's 
tests lasted from 19th October 1946 to 15th 
February 1947, the first flight taking place on 
27th November. The crew were captain F. F. 
Opadchiy, co-pilot A D. Perelyot and chief 
engineer M. M. Yegorov. On the fourth test 
flight the aircraft was damaged when Opad- 
chiy made a wheels-up landing after an 
Above: The Tu-12 (Tu-70) in an early test flight. Note the different shape and size of the cabin windows at engine fire. The subsequent investigation of 
the front and at the rear. the accident, including the engine installa- 
tion, showed up a serious design defect in 
the original American version of the super- 
charger control system. Yegorov played a 
particularly important part in diagnosing the 
nuances of the American system (in fact it 
was exactly this defect that caused the fatal 
crash ofthe first B-29 prototype during man- 
ufacturer's tests in the USA in 1943). The 
investigation also led to modifications on all 
the Tu-4 bombers produced to date. 

The damaged '70' was repaired under 
field conditions and the engine installation 
modified. Tests then continued until October 
1947. Following a number of revisions and 
alterations, the aircraft with its official desig- 
nation Tu-70 underwent state trials which 
ended on 14th December that year. The 
report stated that the aircraft met the stipula- 
tions of the Government Directive. 

In June 1948 the government decided 
that twenty examples of the Tu-70 should be 
One of the luxury compartments with a table and revolving armchairs. built. However, none were produced for two 
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Specifications of the 75' transport 





Length 35.61 m 
Wing span 43.83 m 
Height 9.05 m 
Wing area 167.2 nf 
Normal TOW 56,660 kg 
Load/accommodation 120 troops, 


90 paratroopers 
or 12,000 kg of cargo 


Max speed 545 km/h 

Service ceiling 9,500 m 

Max range 4,140 km 
Armament 7 x B-20 cannons 
Crew 6 





reasons: firstly, because all the relevant air- 
craft factories were fully committed to pro- 
ducing new military aircraft, including Tu-4 
bombers, and secondly because Aeroflot 
had no requirement yet for such a large pas- 
senger aircraft. Its needs were fully met by its 
fleet of Li-2P and IL-12 machines. 

In 1949 the possibility of installing the 
more powerful ASh-2TK engines on the 
Tu-70 was considered, but this progressed 
no further. There was also a proposal to 
build an IFR tanker for the Tu-4 based on the 
Tu-70. 

In December 1951 the Tu-70 was sent to 
Nil WS for checkout trials on the viability of 
using it as a military transport aircraft. After 
these, the aircraft was used for various test 
programmes until 1954 and made a number 
of special passenger and cargo flights. In 
1954 the machine was struck off charge and 
scrapped. 


75' (Tu-16 4ASh-73TKEN, Tu-20, 
Tu-75) military transport prototype 
(second use of designation) 

Apart from a passenger version of the Tu-4 
(the 70'), the OKB also produced a military 
transport version. In September 1946 the 
OKB began work on a modification of the 
70' as a military transport. Government 
Directive No.493-192 of 11th March 1947 
required the OKB to design and build a mili- 
tary transport based on the 70' and make it 
available for state trials in August 1948. 

The draft project for the aircraft, which 
again had the OKB product number 75' and 
the official designation Tu-16 (later Tu-20), 
was ready by December 1947. It was to be a 
rework of the passenger aircraft making 
maximum use of its design elements. Its 
engines were of the uprated ASh-73TKFN 
(ASh-73TKNV) fuel-injected version. A new 
fuselage with a smaller diameter was to have 
the following features: 

e a rear cargo hatch; 

e a vehicle loading ramp; 

e paratroop exit doors 





Four views of the Tu-12 (Tu-70) airliner, with an additional side view of the Tu-75 transport derivative. 


e three gun positions (tail, forward dor- 
sal and rear ventral) adapted from the Tu-4. 

The most interesting feature was to be 
the ventral hatch which could be used for 
embarking troops or loading bulky items. 
The hatch was closed by a rear door seg- 
ment opening upwards into the fuselage 
and a forward-hinged ramp opening down- 


wards for dropping paratroops and materiel. 
In this configuration the OKB anticipated a 
system which was developed and used on 
other types of military transports including 
the Antonov An-8, An-12 and N'yushin IL-76. 

The 75' represented the Soviet Union's 
first successful attempt to create a multi-pur- 
pose transport capable of carrying large 
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Above: Two of the payloads that could be carried by the Tu-75 - two OSU-76 light self-propelled guns (or 
STZ-NATI caterpillar tractors) or six GAZ-67B jeeps, each with an 82-mm battalion mortar. 
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Above: The Tu-75 prototype during trials. The powered dorsal, ventral and tail turrets shown above were 
never installed. 
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A full load of paratroopers seated along the walls and on detachable centreline seats in the Tu-75's cabin. 
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items of hardware inside the fuselage. The 
aircraft was to be employed in three 
convertible versions - as a transport, a para- 
troop assault transport and as an air ambu- 
lance. 

In its transport form the aircraft could 
carry either two OSU-76 self-propelled guns, 
two STZ-NATI (Stalinets) caterpillar tractors, 
six or seven GAZ-67B jeeps, five 85-mm 
guns without their towing tractors or various 
other combinations of military equipment. 
The maximum payload was 12,000 kg. To 
facilitate the loading of materiel a movable 
winch able to handle loads up to 3,000 kg 
was mounted on the ceiling of the cargo 
hold. The assault version could either land 
120 troops or drop 90 paratroops or 64 stan- 
dard parachute loads, the latter being stored 
in the upper section of the cargo hold. The 
ambulance version could accommodate 31 
stretcher cases and four medical attendants. 

The mock-up review commission met in 
January 1948, and the prototype was built at 
plant No.22 in Kazan' under the supervision 
of the Tupolev OKB's Kazan’ branch office. 
The aircraft was completed in November 
1949, making its first flight on 21st January 
1950, and ended its manufacturer's tests, 
performed by test pilots A. I. Kabanov and 
M. L. Mel'nikov, that May. The aircraft was 
then given its final designation, Tu-75. It was 
not, however, submitted for state trials nor 
placed in production, despite its advanced 
design features and good performance. The 
WS decided to make do with the cheaper 
modification of several hundred Tu-4 
bombers and its numerous Lisunov Li-2T 
and lIl'yushin IL-12T machines. Subse- 
quently, as more specialised airborne 
assault equipment became available, it was 
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decided to order new modern military trans- 
ports with greater load capacity and, with the 
arrival of new types of airliners, the WS stip- 
ulated that these should be capable of being 
fitted with easily-installed paradropping and 
air ambulance equipment. It was also stipu- 
lated that new airliner designs should make 
provision for rear-loading doors so that this 
feature could be incorporated in the series 
production process if necessary. 

When its tests were completed, the 
Tu-75 was used for several years by MAP 
until it crashed in October 1954. 


71° (Tu-14 2M-93, Tu-14 2M-82M, 
Tu-16 2M-45) tactical bomber 
(project) 

Taking into account the WS's comments 
about an improved layout for the crew posi- 
tions and equipment in the Tu-2's forward 
crew compartment and combining these 
with development work on the Tu-2 2M-93 
(official designation Tu-6), the OKB began 
preliminary drawings and calculations for 
several modifications of the Tu-2 fitted with 
more powerful engines. 

In February-November 1946 the OKB 
worked on a project for a Tu-2 with 2,500-hp 
M-250 engines and an improved and 
enlarged forward crew compartment hous- 
ing the pilot and the navigator. The OKB also 
took account of the results of Nil WS check- 
out trials often production examples built at 
Factory No.22. A project was prepared with 
the OKB number '71', to be powered by two 
Shvetsov M-93 radials as the Tu-14 2M-93 
together with a version powered by two 
ASh-82M engines known as the Tu-14 
2M-82M. In addition to the new engines, the 
aircraft was to have a revised fuselage nose 
with an enlarged crew compartment for pilot 
and navigator. A mock-up of the forward 
crew compartment was made, but with this 
all further work on the machine ceased. 

In addition to the projects with M-93 and 
ASh-82M engines, aversion of '71' was also 
considered powered by two 2,500-hp M-45 
liquid-cooled engines as the Tu-16 2M-45. 


Project specifications of the 72' (Tu-24 2 x ASh-2TK) 





Length 15.4 m 
Wing span 22.06 m 
Wing area 61.26 m’ 
Normal TOW 23,000 kg 
Bomb load 2,000-4,500 kg 
Max speed at 10,000 m 640 km/h 
Ceiling 11,000 m 
Range with a 2,000 kg 
bomb load 4,000 km 
Armament 2 x NS-23 23mm cannons 


4 x B-20 20mm cannons 
Crew 4-5 
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Above: A three-view of the projected tailwheel-gear version of the ‘74’ (Tu-14 3M-93) looking like a Tu-2 
with a deeper forward fuselage reminiscent of some German bombers of World War Two. 
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A three-view of a very different project configuration of the ‘74’ (aka Tu-22); it has nothing in common with 


the version depicted above. 


However, this project, too, did not proceed 
any further. 


72' (Tu-24 2ASh-2TK) high-altitude 
medium bomber (project) 

In accordance with the post-war plans of the 
WS, in early 1946 the OKB began project 
work on a high-altitude medium bomber 
with pressurised crew compartments and 
powered by two 2,000-hp ASh-2TK engines. 
The project was given the number '72' by the 
OKB and had the official designation Tu-24 
2ASh-2TK. Early project work produced its 


layout, parameters and estimated perfor- 
mance. The general configuration, wing 
span and wing area were taken from the '69' 
(Tu-8), with the fins/rudders slightly enlarged 
and the fuselage extended by almost 1 m. 
The latter was at the suggestion of the WS 
as a move to ultimately solve the question of 
crew and equipment locations. The defen- 
sive armament was also increased: either 
one or two forward-firing 20-mm or 23-mm 
cannon were to be fitted in remote- 
controlled barbettes on the forward fuselage 
sides and the rear dorsal and rear ventral 
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positions behind the forward crew compart- 
ment were to have twin 20-mm cannons in 
remote-controlled turrets giving an all-round 
field of fire. 

MAP order No.223 of 16th April 1947 
based on Directive No.493-192 passed by 
the Council of Ministers on 11th March 1947 
confirmed that the first prototype '72' should 
be built and ready for state trials in Septem- 
ber 1948. In the course of design work a 
butterfly tail assembly was considered in 
place of the normal twin tails, together with a 
longer fuselage. This new tail allowed the 
‘dead zones' for the rear gun positions to be 
reduced. This version ofthe '71' received the 
official designation Tu-26 2ASh-2TK. 

The successful outcome of the Tu-4 
programme and the start of work on the first 
Tupolev jet bombers brought about the pro- 
ject's closure in 1947. 


74' (Tu-22) high-altitude 
reconnaissance aircraft (project) 
Early in 1946 the OKB responded to a WS 
request for a high-altitude reconnaissance- 
bomber based on the Tu-2 with an unpres- 
surised crew cabin. The operating altitude of 
such an aircraft on a reconnaissance mis- 
sion was to be restricted to 9,000-10,000 m 
due to the physiological limitations on the 
crew, but this altitude was inadequate for the 
late 1940s. Taking this into account, the OKB 
was commissioned the same year to design 
a high-altitude reconnaissance aircraft with 
a pressurised cabin which would be able to 
Operate at considerably higher altitudes. 
The Soviet Council of Ministers Directive 
No.1282-524 of 20th June 1946, backed up 
by MAP Order No.413 of 29th June, required 
the OKB to design and build an experimen- 
tal twin-engined high-altitude reconnais- 
sance aircraft with the following specifi- 
cations: 

* a maximum speed of 600 km/h at 
12,000 m; 

* a service ceiling of 13,000 m; 

e a range of 3,000 km at the most eco- 
nomical cruising speed at an altitude of 
6,000-8,000 m; 

* an armament of one forward-firing 20- 
mm cannon and a rear gun turret with twin 
20-mm cannons; 

e a crew of 3. 

The aircraft was given the in-house des- 
ignation '74' and the official designation 
Tu-22. In August 1946 the OKB prepared a 
draft project using two M-93 engines, each 
delivering 1,650-1,950 hp at altitudes of 
11,000-12,000 m. The aircraft was desig- 
nated Tu-22 2M-93. 

According to the project, the '74' was to 
be a twin-engined high-altitude reconnais- 
sance aircraft intended for photo-reconnais- 
sance from altitudes up to 12,000-13,000 m, 
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with a pressurised cabin, high-altitude 
engines and a camera fit enabling it take 
photographs of the required quality from 
high altitude. It was a high-wing monoplane 
with twin fin/rudders. One of its features was 
the compact accommodation of the crew, all 
the radio and navigational equipment and 
the sight stations for the remote-controlled 
defensive armament in the single pres- 
surised cabin. With the removal of the pho- 
tographic equipment and additional fuel 
tanks, the '74' could be converted into a 
high-altitude bomber with an internal bomb 
bay capacity of 1,000-1,500 kg. At lower alti- 
tudes and over shorter ranges the bomb 
load could be increased to 3,000-4,000 kg 
(as the Tu-32 2M-93). According to the draft 
project the '74' (Tu-22 2M-93) was to have 
the following performance and armament: 


Project specifications of the '74' (Tu-22 2M-93) 


separate fuel systems to be incorporated, 
which raised structural problems and 
increased the weight of the empty aircraft 
(the normal take-off weight was increased to 
19,000 kg). As on the 73', the turbojet was 
only to be used on take-off, when climbing 
or taking evasive action. Its air intake was 
designed as a special 'scoop' which could 
be completely retracted into the upper fuse- 
lage during normal cruise. The equipment 
greatly resembled that fitted to the Tu-4. 
According to the project, this version of the 
74' would have had the following character- 
istics: 


Project specifications of the 74" (Tu-22 
2xASh-84TK 1 x RD-45) 








Length 16.35 m 

Wing span 22.36 M 

Wing area 60.2 m 

Normal take-off weight 13,500 kg 

Maximum speed 620 km/h 

Service ceiling 13,200 m 

Max range 3,750 km 

Armament 2 x B-20 + 1 x NS-23 cannons 
Crew 4 


Length 19.765 m 
Wing span 25.1 m 

Wing area AA ret 

Normal take-off weight 19,000 kg 
Maximum speed at 9,000 m = 672 km/h 
Service ceiling 13,000 m 
Maximum range 4,600 km 


Armament 3 Xx NR-23 cannons 
Crew 4 








Although the aircraft's performance met 
the requirements of the government direc- 
tive, problems with the M-93 engine forced 
the OKB to look for alternative power units 
and eventually settle on a combination of dif- 
ferent engines. A version was considered 
with two M-45s and in January 1947 there 
was a project incorporating two ASh-84TKs, 
each producing 1,700/1,800 hp at rated alti- 
tude. Soon afterwards, however, due to the 
additional WS request for a high-altitude 
reconnaissance aircraft with a range of 
4,000 km, the version with two ASh-84TK 
was abandoned in favour of a version with 
an auxiliary Nene 1 turbojet in the rear fuse- 
lage. This brought about a reworking of the 
original project. 

The OKB took advantage of the revisions 
brought about by this request, improving the 
aerodynamics of the aircraft by designing a 
new fuselage with two separate pressurised 
cabins (as on the 73') and a tricycle under- 
carriage. In the spring of 1947 the OKB drew 
up a draft project for the new version of the 
74' (Tu-22 2 x ASh-84TK + 1 x RD-45). The 
estimated maximum range for the recon- 
naissance and bomber versions were 4,700 
and 4,250 km respectively. 

The use of a mixed powerplant consist- 
ing of wing-mounted piston engines and a 
turbojet in the rear fuselage required two 


In September and October 1947, after 
the first inspection of the mock-up, the WS 
representatives asked for the nose to be 
changed to improve the navigator's field of 
view, the capacity for equipment to be 
increased and the armament to be modified. 
By early March 1948 the OKB had again 
revised the 74' project - adding a Meridian 
long-range navigation system, a PSBN 
bomb-aiming radar (pribor slepovo bom- 
bometahniya i navigahtsii - blind bombing 
and navigation device), limited flexibility for 
the fixed forward-firing cannon and the rear 
gun positions converted into twin-cannon 
barbettes. These additions and changes 
increased the aircraft's take-off weight to 
25,000 kg. 

The OKB was preparing the manufactur- 
ing drawings for the 74' and work was under 
way on preparing for construction of the air- 
frame when, in July 1948, all further work 
was cancelled when 70% of the drawings 
and 15% of preparations for production had 
been made. The reasons included the start 
of tests on the experimental 78' (Tu-16 
2RD-45 - 1RD-500) photo reconnaissance 
aircraft, the performance of which, apart 
from its range, was superior to the projected 
performance of the 74'. 

In 1947 yet another development of the 
74' was proposed. Drawing on the com- 
monality in layout with the 73' powered by 
three Rolls-Royce Nene I engines, the OKB 
prepared a proposal for another version of 
the 74' - the Tu-22 2ASh-84TK - 1 RD-45. 


The swept tailplane was taken from the 73' 
and the cowlings of the ASh-84TK radials 
were slightly altered. The type and disposi- 
tion of the photographic equipment was 
changed, as was the defensive armament. 
But the cancellation of further work on the 
74' meant that this project never got past 
the stage of a technical proposal. 


75' (Tu-26 2M-3) close-support 
dive-bomber (project, first use of 
designation) 

At the beginning of 1947 the Tupolev OKB, 
working with the WS in its planning for that 
year, prepared a technical proposal for a 
close-support dive-bomber with two M-3 
piston engines (no further information on 
this engine has yet been discovered). The 
project was given the OKB product number 
75' and the official designation Tu-26 2M-3. 
The OKB undertook to provide the aircraft 
with the following: 

*a maximum speed of 690 km/h at 
6,000 m; 

* a service ceiling of 9,500 m; 

* a range of 2,000 km with a 2,000-kg 
bomb load; 

e armament comprising one forward fir- 
ing Nudel'man/Sooranov NS-23 cannon 
and twin Berezin B-20 cannons in the rear 
dorsal and rear ventral positions. 

The machine was to be ready for state 
trials by July 1948, but apart from the tech- 
nical proposal no further work was done. 


76' (Tu-24 2 x ASh-73TK -1 x RD-45) 
medium bomber/torpedo-bomber 
(project) 

As already mentioned above, in parallel with 
work on the 74' high-altitude reconnais- 
sance aircraft, the OKB was also engaged 
on its bomber version. Originally both ver- 
sions differed only in their special equipment 
and armament, but subsequently it was 
decided to fit ASh-73TK engines from the 
Tu-4 on the bomber version. With these new 
engines the aircraft was given the OKB num- 
ber 76' and the official designation 
Tu-24 2ASh-73TK - 1 RD-45. 

Apart from the engines and armament, 
there was hardly anything else to distinguish 
the 76' from the 74' project. All the design 
changes affecting the 74' applied to the 76' 
as well and, apart from range, both shared 
the same performance, dimensions and 
weights. The 76' was designed to meet the 
WS requirement for a bomber and for a 
torpedo-bomber/mine-layer for the AVMF. 
Concurrently with the work on the 74', work 
on building the 76' prototype with an 
enlarged navigator's cabin was begun. But 
in 1948 both projects were struck off the plan 
for experimental aircraft and all work on 
them was terminated. 
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A three-view of the projected ‘76’ mixed-power bomber. Note the air intake scoop of the booster turbojet. 


78' (Tu-28 2 x ASh-82FN) photo- 
reconnaissance aircraft (project) 
In the course of project work on the '69' 
(Tu-8) the idea of a photo reconnaissance 
version was also considered. The aircraft 
bore the in-house designation 78' and the 
official designation Tu-28 2ASh-82FN. It 
differed from the original bomber version in 
having dedicated photo reconnaissance 
equipment and an additional fuel tank 
installed in the bomb bay. In all other 
respects it was identical to the bomber ver- 
sion as far as its dimensions, weights and 
performance were concerned. The basic 
project data for the 78' (Tu-28 2ASh-82FN) 
was as follows: 

* maximum speed 520 km/h; 

* maximum range 3,500 km; 

* service ceiling 8,500 m. 

Work on the Tu-28 2ASh-82FN took 
place in 1947 and did not proceed beyond 
the stage of draft studies. 


'80' (Tu-80) long-range bomber 
prototype 
The harsh logic of the post-war years and 
the global confrontation of the USSR with its 
former allies, Known as the Cold War, 
demanded from the outset that both sides 
should constantly seek to enhance their 
military and technical potential. Each side, to 
the best of its ability, strove to maintain that 
potential, and in particular its strategic com- 
ponent, at a level which would guarantee the 
destruction of its adversary. And so gradu- 
ally the idea of 'mutually assured destruc- 
tion' was formulated, whose stability greatly 
depended on the capability of both antago- 
nists' defence industries to provide a timely 
reaction to each other's strategic potential. 
This included aircraft capable of delivering 
nuclear weapons. 

The Tu-4 placed in production in 1947 
possessed a continental operational radius 
and was able to carry out strategic attacks 
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Top and above: The Tu-80 bomber prototype during manufacturer's flight tests. 


only within the confines of Europe, North 
Africa, the Near and Middle East and, from 
Soviet bases in the Far East, against Japan. 
lts operational radius was inadequate for 
guaranteed success in an attack on the US 
homeland from air bases in the USSR, 
whereas American aircraft of the same class, 
the B-29 and B-50, could reach all of Euro- 
pean Russia and much of the Urals region 
from their bases in Europe, North Africa and 
Japan. The situation worsened for the USSR 
when the USA brought the intercontinental 
Convair B-36 Peacemaker into operational 
service. There was now an urgent need for 
the USSR to possess a strategic bomber 
able to attack the USA with nuclear weapons 
from bases in the Soviet Union and its satel- 
lites. A modern bomber with a range around 
12,000-14,000 km was needed. 

As early as 1946-47 the Tupolev OKB 
had begun its first forays in the direction of 
an intercontinental bomber with nuclear 
capability. At first the possibility of designing 
an extremely long-range jet-powered aircraft 
with a high cruising speed one and half 
times or twice that of the Tu-4 was explored, 
but calculations showed that with the thirsty 
turbojet engines then available it could only 
provide a practicable range of around 5,000- 
6,000 km which was patently inadequate. 
Therefore, the idea of using jet engines had 
to be set aside for the time being and 
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recourse made to more fuel-efficient piston 
engines. 

In 1947 the project team led by 
B. M. Kondorskiy, who at that time initiated 
practically all the new project ideas in the 
OKB, and the technical projects department 
under S. M. Yeger began project work on 
intercontinental strategic aircraft. Their work 
included a whole range of projects for heavy 
and super-heavy aircraft with the in-house 
designators '471', '473', '474', '485', '487’', 
'489' and so on. These varied widely in size 
and weight, in approaches to their layout 
and in their different engines. The results of 
this far-ranging research became the foun- 
dation for a promising concept in the future 
development of a strategic bomber. The 
practical implementation enabled the OKB 
to eventually produce the Tu-95. 

The first practical step on a journey that 
was to last for almost a decade was the pro- 
ject with the OKB number '80'. This was con- 
ceived as a thorough modernisation of the 
production Tu-4 bomber with higher perfor- 
mance, particularly as regards range, to be 
achieved with engines having greater power 
and lower fuel consumption, an increased 
fuel capacity and significant improvements 
to the aircraft's aerodynamics. The ASh- 
73TK engines of the Tu-4 were to be 
replaced by new Shvetsov ASh-2TK or 
Dobrynin VD-3TK engines with the appropri- 
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ate changes to the cowlings, and the wing 
aerodynamics were to be improved, 
together with those of the radar antenna and 
the gun mounts. The configuration of the air- 
craft's nose with its forward pressurised 
cabin was also to be changed. All these 
measures were intended to increase the 
practicable range to 7,000-8,000 km, the top 
speed to 620 km/h and the maximum bomb 
load to 12,000 kg. 

Work on the '80' was kicked off by Direc- 
tive No.2052-804 issued by the Council of 
Ministers on 12th June 1948. According to 
this the OKB was to design and build a sin- 
gle example of the experimental '80' bomber 
powered by ASh-2TK engines (with a maxi- 
mum output of 4,000 hp) and make it avail- 
able for state trials in July 1949. 

Work on the draft project began in Feb- 
ruary 1948 in Yeger's technical projects 
department. By the end of November 1948 it 
was ready and was unveiled to GK Nil WS 
(the State Red Banner Air Force Research 
Institute) on 27th November. The original 
intention was to fit ASh-2TK engines which 
were larger and heavier than the ASh-73TKs 
of the Tu-4, and these had to be relocated 
towards the forward wing spar. In other 
respects the essential layout and structural 
elements of the Tu-4 were unchanged. 

In accordance with the project shown to 
GK Nil WS, the '80' resembled a scaled-up 


a manini 


version of the Tu-4. Both types shared a 
tailplane of the same size and the same fuse- 
lage cross-section. The engine cowlings 
were redesigned. The wing airfoils for the 
'80' were derived from the Tu-4's by extend- 
ing the leading edge. The vertical tail had a 
greater area due to the longer fuselage, hav- 
ing a more angular shape. 


Specifications of the '80' 4ASh-73TKFN 





Length 

Wing span 

Height 

Wing area 

Normal take-off weight 

Bomb load 

Maximum speed at 10,000 m 
Maximum speed at 10,500 m 
Service ceiling 

Maximum range 

Armament 

Crew 


34.37 m 

43.58 m 

8.91 m 

173.1 nf 

51,500 kg 
3,000-12,000 kg 

545 km/h (test figure) 
598 km/h (estimated) 
11,180m 

8,214 km (estimated) 
10 xNR-23 cannons 
11 





When compared with the Tu-4, a number 
of structural changes were made on the '80' 
to correct some of the former's shortcom- 
ings in layout, the aircraft's lift/drag ratio was 
enhanced and its offensive and defensive 
potential increased. 

A new pressurised cabin with an airliner- 
type stepped windscreen first used on the 
Tu-70 was provided; the bomb bays and 
their doors were lengthened and the fuse- 
lage stretched so that it was almost 4 m 
longer than the Tu-4's. The nose cabin 
accommodated all the main crewmembers, 
including the radar operator relocated from 
amidships. The radar itself was relocated to 
a chin position. A great deal of effort was 
expended on reducing the drag caused by 
the gun positions, which were either 
designed to be retractable or were recessed 
into the fuselage, and the radome of the 
panoramic navigation/bomb-aiming radar 
had a streamlined teardrop shape. 

The wings were slightly modified and its 
area increased to 173 m’. The rubber de-icer 
boots on the wings were replaced by more 
effective and aerodynamically acceptable 
hot-air de-icers. The new engine nacelles 
had smaller cross-sections which reduced 
the horsepower required to carry each 
nacelle by 130 hp. The significant aerody- 
namic improvement enabled the maximum 
value of the aircraft's lift/drag ratio at cruising 
speed to be increased from 17.0 on the Tu-4 
to 18.0. 

In the course of the project work the 
uncertain future of the ASh-2TK necessi- 
tated its replacement with the more fuel- 
efficient ASh-73TKFN. Performance was 
also improved by fitting fully feathering 
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Above: A three-view of the Tu-80 bomber. 


A model of the Tu-85 bomber derived from the Tu-80 in TSAGI's T-1 wind tunnel. 
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Above: The first prototype of the Tu-85 ('85/1') seen during trials. The stripes on the fin are photo calibration markings 


propellers. The reduction in the total engine 
power brought about by this replacement 
reduced the estimated speed, although the 
estimated range was hardly affected. Given 
a 15% increase in fuel capacity and an 
improvement in its aerodynamics, the esti- 
mated range with the ASh-73TKFN engines 
was 8,214 km. 

Construction of the '80' began in 
November 1948, using stock subassem- 
blies from the Tu-4 wherever possible. In 
July 1949 construction work was nearing 
completion, and after the equipment had 
been fitted the aircraft was handed over for 
flight testing. 

On 16th September 1949 the Soviet 
Council of Ministers issued a directive order- 
ing the construction of the '85', which was 
expected to have far better performance, 
and the termination of work on the '80' as a 
bomber. The completed machine was 
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handed over to LII for research work on the 
design of heavy aircraft. 

By the end of November 1949 the aircraft 
was ready for its first flight and transfer to LIl 
at Zhukovskiy. On 1st December a crew 
under test pilot F. F. OQpadchiy made the first 
flight which was, at the same time, the ferry 
flight from Izmailovo to Zhukovskiy where, in 
1950, the '80' was used for developing new 
reversible-pitch propellers and defining 
residual structural deformation in heavy air- 
craft. These were, in fact, the aircraft's test 
programme as well. The '80' ended its 
career ignominiously as a target at a prac- 
tice range where it was bombed and shot at 
by the crews of other aircraft. 


'85' (Tu-85) long-range bomber 
prototype 
The next logical step on the way to produc- 
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bomber with range of 12,000-13,000 km was 
the project which received the type number 
'85'. The initial project, given the internal 
designator '487', was largely a further devel- 
opment of the '80' produced by B. M. Kon- 
dorskiy's team in 1947-48. It was to have 
enhanced performance with engines devel- 
oped from the ASh-2TK, VD-3TK, M-35, 
M-501, M-51 or VK-2. The project was com- 
pleted in two versions: one for long-range 
strategic operations and the other for ultra- 
long-range operations. The second differed 
in having a longer wing span and a greater 
wing area with new outer wing sections, plus 
a higher all-up weight due mainly to its larger 
fuel capacity. The first version was to be 
placed in production, a transition to the sec- 
ond ultra-long-range version taking place if 
required and with minimum disruption. Early 
estimates for both versions indicated that 
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A drawing from the project documents showing the internal layout of the Tu-85. 
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same fuel consumption as the proposed 
engines would make it impossible in prac- 
tice to reach the USA and return to a base in 
Soviet territory. 

Further project work abandoned the 
idea of combining both versions and con- 
centrated on the ultra-long-range version 
with a programme that was posited on new, 
more powerful and more economical 
engines and new wings to increase the air- 
craft's lift/drag ratio substantially. 

In deciding on the most suitable engine 
type and installation, the OKB carried out 
wide-ranging research in collaboration with 
TsAGI and TsIAM. A large number of alterna- 
tives were considered, using compound 
engines. Eventually a combination of a pis- 
ton engine, a constant-pressure turbine with 
a jet nozzle and an impulse turbine (power 
recovery turbine) utilising the kinetic energy 
of the exhaust gases was selected. This con- 
cept was implemented using two engines - 
Shvetsov's 4,500-hp air-cooled ASh-2K 
developed from the ASh-2TK and Dob- 
rynin's liquid-cooled M-253K (VD-4K) devel- 
oped from the VD-3TK with a maximum 
output of 4,300 hp. The two engines repre- 
sented the culmination of aircraft piston- 
engine design and were undergoing bench 
and flight tests on the Tu-4LL in the early 
1950s. The VD-4K proved more reliable and 
was selected; the ASh-2K had been the pre- 
ferred engine, but its development was pro- 
tracted and it was not used on experimental 
aircraft. 

The second vital factor in achieving the 
required performance from the '85' was the 
improvement in its aerodynamics and mea- 
sures to increase its payload/weight ratio, 
with approaches concentrated on enhanc- 
ing the lift/drag ratio and the wing structure. 
Work on this was done in collaboration with 
TsAGI, the research resulting in one of the 
aerodynamically best wing designs for an 
aircraft with a straight wing. It had an aspect 
ratio of 11.745, a taper of 2.93 and was con- 
figured using effective profiles developed by 
TsAGI. 

In the course of project work on the wing 
structure and its strength, two problems 
were studied for the first time: the distribu- 
tion of stresses along the span of a flexible 
wing in flight while manoeuvring, flight in tur- 
bulence and the determining of actual 
stresses in heavy landings. The work was 
undertaken on the initiative of A. M. Chery- 
omukhin. As a result, the '85' became one of 
the first Soviet aircraft with a structure 
designed to allow for the effect of wing defor- 
mation given the redistribution of a calcu- 
lated stress. In order to reduce the bending 
forces in flight, the suggestion was made to 
reverse the order in which the wing fuel 
tanks were used, thus the last tanks to be 








Four views of the Tu-85 bomber. 


used were those towards the wingtips which 
provided the required stress relief in flight. 

Although the '85' was a derivative of the 
Tu-4 and the '80' as far as its armament and 
equipment were concerned, some of its sys- 
tems and assemblies were new. In particular 
the tail gun position was fitted with an Argon 
gun ranging radar, and two FAB-9000 
bombs could be accommodated in the two 
bomb bays. Nuclear weapons could be car- 
ried, aluminium wire was used in the electric 
system and the oxygen system used oxygen 
in liquid form. These and other innovations 
were to become regular features on later 
bombers produced by the OKB. 








On 16th September 1949 the Soviet 
Council of Ministers issued Directive 
No.3929-1608 for the construction of the '85' 
four-engined long-range bomber’ with 
ASh-2K or M-253K engines. The first exam- 
ple was to be ready for manufacturer's tests 
in December 1940 with their completion 
scheduled for the following August. The '85' 
was acknowledged to be one of the most 
important aircraft in MAP's programme and 
its design, testing and development were 
monitored by special government commis- 
sions made up of WS and MAP representa- 
tives. Actual project work on the '85' began 
in August 1949 and the draft project was 
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Above: Outwardly the Tu-85, the Tupolev OKB's ultimate piston-englned bomber, was almost Identical to the Tu-80. The most obvious identification feature of the 
new aircraft was the large dorsal supercharger air intakes on the engine nacelles. This is the second prototype ('85/2' or '85D’). 


completed that December. At the same time 
the mock-up was built. 

The working drawings for the building of 
the first experimental '85/1' were ready by 
the third quarter of 1949 and construction 
began atthe end of July. By September 1950 
the '85/1' was finished and on 15th Septem- 
ber it was taken to the Zhukovskiy flight test 
and development facility, from where the first 
flight was made by a crew under A. D. Pere- 
lyot. Manufacturer's tests under chief engi- 
neer N. A. Ghenov, later succeeded by 
N. V. Lashkevich, lasted until October 1951. 
In September the '85/1' made an ultra-long- 
range flight of 9,020 km, dropping 5,000 kg 





of bombs over a target range en route. lts 
take-off weight had been 107,225 kg and its 
tanks still had plenty of fuel left after landing 
at the LII airfield. Three years' work on creat- 
ing the first Soviet intercontinental bomber 
had achieved its first success: the aircraft 
had a range in the vicinity of 12,000 km. 

While the '85' was undergoing tests, 
the question of its series production had 
been settled. On 23rd March 1951 the 
decision was taken to organise series pro- 
duction at three aircraft factories where it 
would replace the Tu-4 on the line: No.18 
in Voronezh, No.22 in Kazan' and No.23 in 
Moscow. 


Two views of a desktop model showing the originally planned version of the Tu-85 with ASh-2K engines. 
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The second example, the '85/2' or '85D' 
(dooblyor), was designed and built with 
experience gained from the first. The air- 
frame structure was revised and reinforced, 
the bombing equipment altered and other 
changes made to the aircraft's systems and 
equipment. The second prototype was 
ready for flight testing by the end of June 
and was first flown by test pilot V. R Marunov 
on 28th June with M. M. Yegorov as chief 
engineer. The manufacturer's tests contin- 
ued until November 1951. 

Although its flight tests revealed high 
performance, all further work on the '85' was 
cancelled with the official start of work on the 
'95' turboprop bomber. The era of heavy pis- 
ton-engined bombers was drawing to a 
close and the future lay with jet and turbo- 
prop engines. 

During work on the '85' the OKB consid- 
ered various derivatives which included: 

e the '85' tanker for in-flight refuelling of 
the '85' bomber; 

e the '85A' which had two auxiliary VK-1 
turbojet engines; 

¢ a turboprop version of the '85' with 
TV-2 or TVD-1 turboprop engines; 

¢ the '504' project for an intercontinental 
flying boat based on the '85'. 


Specifications of the '85/1' 4VD-4K 





Length 39.306 m 

Wing span 55.96 m 

Height 11.358 m 

Wing area 273.6 m’ 
Normal take-off 76,000 kg 
Bomb load 5,000-18,000 kg 
Maximum speed at 10,000 m 638 km/h 
Service ceiling 11,700 m 
Range with a 107,225-kg TOW = 12,018 km 


Armament 
Crew 


10x NR-23 cannons 
11-12 
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72' (Tu-18 2 Nene-1) tactical 
bomber (project) 


In the spring of 1946 the first Soviet jet fight- 
ers, the Yakovlev Yak-15 and the Mikoyan/ 
Gurevich MiG-9, became a reality. The next 
logical step was to use turbojet engines on 
light and medium bombers. On 9th April 
1946 the Soviet Council of Ministers issued 
Directive No.718-318 tasking Tupolev with 
designing a twin-engined bomber powered 
by gas-turbine engines. This was the start- 
ing point for the 72' and 73' projects using 
twin imported British Rolls-Royce Nene | 
centrifugal-flow turbojets. 

In the autumn of 1947 the Tupolev OKB 
commenced work on a short-range bomber 
with Nene | engines which was given the 
OKB number 72' and the official designation 
Tu-18 2 'Nene I’. The project was derived 


Project specifications of the '72' (Tu-18 2 x Nene I) 


Length 16.11 m 
Wing span 22.06 m 
Wing area 61.26 m` 
Bomb load 1,000-4,000 kg 
Maximum speed 725-750 km/h 
Service ceiling 12,000 m 
Maximum range with a 1,000-kg 

bomb load at 7,500 m 2,000 km 


3 x 20-mm Berezin 
B-20 cannons 
Crew 4 


Defensive armament 
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& NAVAL AIRCRAFT 








Above: A model showing a preliminary design configuration of the ‘aircraft 77' bomber with two Rolls- 
Royce Nene | engines and a butterfly tail. 


from the '69' (Tu-8), the major differences 
being the replacement of the two radial 
engines by turbojets (each with a take-off 
thrust of 2,270 kgp) in new nacelles, provi- 
sion of a tricycle undercarriage and changes 
in the crew stations and armament. Work on 
the project went no further than the draft pro- 
ject stage as all the OKB's resources were 
concentrated on the more promising 73' 
project (Tu-20 2 'Nene |’). 


77' (Tu-12 2 x Nene-1) tactical bomber 
From early 1947 onwards the Tupolev OKB 
hard at work on the 73’. The prototype was 


to be ready for flight tests by the middle of 
the year so that it could take part in the 
annual Aviation Day flypast at Moscow- 
Tushino. However, the original project for the 
73' had to be reworked to meet new require- 
ments; as a result, there were delays, which 
meant that the aircraft was unable to appear 
at Tushino as intended. The decision was 
therefore taken, with the Air Force's consent, 
to re-engine a number of standard Tu-2 
bombers with Nene I engines as quickly as 
possible to save the day. 

The project had the OKB number 77' 
and the official designation Tu-10 2 x Nene 
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A drawing from the project documents showing the internal layout of the 'Tu-2 short-range bomber with Rolls-Royce Nene jet engines'. The inscription 
zavodskoy nomer 77' is misleading, since actually it means not 'construction number 77' but 'manufacturer's designation Model 77'. 
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Above: The ‘aircraft 77' (Tu-10 2 Nene I) prototype during manufacturer's flight tests. Note the exhaust-stained fins and the long-barrelled forward-firing cannon. 


IV In April Andrey N. Tupolev approached the 
Soviet government with the proposal to cre- 
ate a transitional jet bomber for the WS 
based on the tried and tested Tu-2, support- 
ing his purely technical and organisational 
arguments with the expressed wishes of the 
Air Force. 

Without waiting for any official decision, 
the OKB began draft project work and con- 
struction of a full-size mock-up. In May the 
mock-up was almost finished and the gen- 
eral outlines of the draft project were being 
prepared. On 24th-28th May 1947 the WS 
examined the mock-up and requested a 
number of changes; the need to incorporate 
them slightly delayed completion of the draft 
project. Simultaneously, without waiting for 
a final decision on the aircraft or WS agree- 
ment on all contentious issues, the OKB 
started prototype construction. In May work 
began on converting a standard Tu-2S into a 
'77', and on 31st May the Council of Minis- 
ters issued Directive No. 1805-476 concern- 
ing the '77'; the first example was to be 
converted at the OKB's experimental shop, 
and a further five were to be converted from 
standard Tu-2S bombers at Factory No.23. 
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In accordance with the original project, 
the '77' was designed as a transitional air- 
craft for operation use until the new Tu-14 jet 
bombers entered service with the WS. The 
overall configuration followed that of the 
original Tu-2, the differences being the two 
turbojets housed in underwing nacelles. 
These nacelles also accommodated the 
forward-retracting main undercarriage units, 
the wheels turning through 90° to lie flat dur- 
ing retraction. The shape of the nacelles fol- 
lowed that used on the '72' and '73' projects 
and significantly reduced drag. 

In designing the '77' as few changes as 
possible were made to the standard Tu-2. 
The general form and its main structural ele- 
ments were retained while the fuselage sec- 
tion containing the pilot's cockpit, the lower 
part of the centre and rear fuselage with its 
bomb bay and ventral gun position, the 
upper part of the fuselage with the dorsal 
gun position and the twin-fin tail unit were 
unaltered. The main differences were the 
following: 

e two Rolls-Royce Nene I turbojets were 
fitted in place of the Shvetsov ASh-82FN pis- 
ton engines; 
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e while retaining the essential planform 
and structure of the wings, the dihedral was 
reduced from 6° to 3° 

e the fuselage was lengthened. The nav- 
igator sat in front of the pilot, as on the '69', 
and the rear fuselage was stretched by 400 
mm and increased in height by 300 mm; 

e a new tricycle undercarriage was fitted; 

e additional fuel tanks were installed to 
increase overall fuel capacity and the design 
of the tanks was altered; 

e the control system was revised and 
two electrically actuated trim tabs were fitted 
to the elevators; 

e the wing and tail unit structures were 
reinforced; 

e the type and disposition of the defen- 
sive armament was revised. 

Because of the aircraft's higher speed, 
special attention was given to the emer- 
gency escape system. Both cabins had 
large escape hatches, the forward-hinged 
doors being opened pneumatically to pro- 
tect the crew from the full blast of the slip- 
stream when bailing out. For the first time in 
its practice the OKB proposed installing an 
ejection system for the pilot. 
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A different cutaway drawing of the ‘quick fix’ ‘aircraft 77’ from the project documents. The shape of the nose and the duel tanks differs from that shown on the 


previous page. 
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Above: This retouched photo shows how the Tu-12LL testbed for the RD-550 pulse-jet engine designed by Mikhail M. Bondaryuk looked. 


Naturally, the most radical change from 
the basic Tu-2 to the new Tu-10 was the 
fitting of two Nene | jet engines (licence-built 
as the RD-45), each rated at 2,000 kgp for 
take-off. New nacelles and new attachments 
to the wing were designed; for safety 
reasons the engines were housed in isolated 
compartments with carbon-dioxide fire 
suppression systems within the nacelles. 
Kerosene now replaced petrol as the air- 
craft's fuel. But, being less volatile than 
petrol, the kerosene evaporated more slowly 
and slight leaks in the fuel system could 
adversely affect the aircraft's systems and 
equipment. Special measures were there- 
fore taken in the design of the Tu-10: firstly it 
was decided to use flexible rubber fuel tanks 
as being more resistant to vibration (the first 
aircraft had to make do provisionally with 
metal tanks), and secondly the integrity of 
the fuel system was carefully reviewed. 

In July 1947 the prototype was com- 
pleted and handed over for manufacturer's 
flight tests which were carried out by test 
pilot A. D. Perelyot and chief engineer 
N. A. Ghenov between 26th July and 10th 
September. The first flight was made on 27th 
July with Tupolev himself on board. After the 
landing Tupolev joked: 'Well, now we've 
seen for ourselves that you can fly without an 
airscrew!' After making several test flights, 
the '77' took part in the 1947 Aviation Day 
Display at Tushino, whereupon the test 
flights resumed. During the manufacturer's 
tests various adjustments had to be made to 
the new engines, since this was the OKB's 
first practical experience with the new jet 
technology. Despite all its teething troubles, 
the '77' passed the tests in September 1947 
and was recommended for state trials 
which, with the designation Tu-12, it under- 
went between 4th October 1947 and 27th 


A three-view of the ‘77° (Tu-12). 
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February 1948. Due to the fundamentally 
new character of the aircraft, these trials 
were to all intents and purposes joint trials 
involving a considerable number of OKB 
personnel. 

The Nil WS report on the state trials 
made the following comparisons between 
the new Tu-12 and the standard Tu-2: a con- 
siderable gain in speed, an improved rate of 
climb, a higher service ceiling but poorer 
field performance and a considerably 
greater fuel load required to achieve the 
same range as the Tu-2. Thus, a significant 
increase in speed had to be paid for by a sig- 
nificant deterioration in field performance 
and an increase in the take-off weight. The 
effectiveness of the aircraft at high altitude 
was greatly reduced by the lack of a pres- 
surised cabin with heating and ventilation. 
All subsequent Tupolev jet bombers had 
pressurised cabins of the ventilated type 
with air bled from the engines and special 
heat exchangers, later replaced by cooling 
turbines. The tactical value of the Tu-12 was 
reduced by the lack of any de-icing equip- 
ment for the wing and tail unit leading edges 
and the cockpit glazing. This was a common 
criticism of all the aircraft of the Tu-2 family 
and one that was met only in the last series 
when de-icing systems were installed. 

Flight tests of the armament showed that 
the augmented pressure ofthe slipstream at 
the increased speeds made it virtually 
impossible to traverse and elevate the dor- 
sal and ventral machine-guns. The 12.7-mm 
calibre of the guns was acknowledged to be 
inadequate and it was proposed that pow- 
ered turrets should be used with cannons of 
at least 20-mm calibre. The forward 23-mm 
cannon required serious revision, since 
when it was fired the equipment in the navi- 
gator's cabin could not be used and the 
cabin glazing was damaged by the vibra- 
tion. All this was taken into account when 
designing defensive armament systems for 
later Tupolev jet bombers. 

Even the comparatively small addition of 
electronic equipment caused new problems 
as regards layout. It transpired, for example, 
that switching on the IFF system affected the 
operation of the communications and com- 
mand radios and increased electrical output 
was needed. As the existing generators 
were inadequate, more powerful ones had 
to be fitted. All these and other issues were 
taken into account in future work carried out 
by the OKB and other specialised MAP 
enterprises. 

Having analysed all the findings con- 
cerning the Tu-12, Nil WS made the follow- 
ing report: 

e the performance of the experimental 
Tu-12 jet bomber met the Government Direc- 
tive No. 1805-476 of 31st May 1947; 
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e due to the failings in the design, series 
production would not be viable; 

e the five examples of the Tu-12 then 
being built at Factory No.23 were to be com- 
pleted and handed over to the WS and MAP 
for use in experimental and research work. 

The Tu-12 prototype was left with Nil WS 
for test and development work on the Soviet- 
built RD-45 engines. 

During the trials mock combat sessions 
were staged between the Tu-12 and MiG-9 
and Yak-23 fighters - the first 'jet bomber vs 
jet fighter' combat in the Soviet Union. They 
provided valuable insights for improving the 
offensive armament of the new jet fighters, 
the defensive armament of future bomber 
designs of all types and classes and for eval- 
uating the combat tactics involved. 

The small batch of Tu-12 bombers with 
Soviet-built RD-45 engines produced at 
Factory No.23 was used by the WS for air- 
crew familiarisation and training. One 
example was converted as the Tu-12LL 
engine testbed used to test pulse-jet 
engines until the early 1950s. One of the 
engines tested was the RD-550 designed 
by the Bondaryuk OKB and intended for 
use on the Bisnovat LM-15 supersonic tar- 
get drone. One Tu-12 was also used for 
experimental drone tests. 

The experience acquired by the Tupolev 
OKB in the design, construction and testing 
of the Tu-12 ('77') enabled it to produce 
more sophisticated jet bombers in the future 
and was an important milestone on the road 
to designing the post-war jet bombers and 
airliners. 


Specifications of the '77' (Tu-12 2 x Nene I) 





Length 16.45 m 

Wing span 18.86 m 

Wing area 48.8 m 
Normal take-off weight 14,700 kg 
Bomb load 1,000-3,000 kg 
Max speed at 4,000 m 783 km/h 
Service ceiling 11,300 m 


Range with a 15,720-kg TOW 2,200 km 


Armament 2x12.7-mm Berezin 
UB machine-guns; 
1 x Nudel'man/ 
Sooranov NS-23 cannon 
Crew 4 





73' (Tu-20 2 x Nene 1) short-range 
bomber (project) 

In January 1947 the OKB began work on a 
new close-support jet bomber with pres- 
surised cabins and two RR Nene | engines 
which was given the in-house designation 
'73' and the official designation ‘Tu-20 2 
Nene-1'. Initial assessments indicated that 
the following figures could apply: 


e maximum speed at sea level - 
830 km/h; 

e maximum speed at 6,000 m - 
850 km/h; 

e service ceiling - 12,000 m; 

e range with a 1,000-kg bomb load - 
1,500 km; 

e defensive armament - one 23-mm 
forward-firing cannon, two aft-firing 23-mm 
cannons. 

The design completion deadline was set 
at June 1947. According to the initial project, 
the 73' was to be a short-range bomber able 
to strike at targets behind and to the rear of 
the enemy front line Its high speed, close to 
that of contemporary jet fighters, its heavy 
defensive armament and ability to operate at 
altitudes above 10,000 m would enable it to 
attack even well-defended targets. 

The first version of the 73' was a twin- 
engined high-wing monoplane with a tricy- 
cle undercarriage, unswept wings and 
vertical tail and swept-back tailplane. The 
engine nacelle/wing integration resembled 
the British Gloster Meteor fighter, the engines 
passing through the wing spars. The equip- 
ment was similar to that fitted to Tupolev's 
'69' bomber. 

At first the 73' was intended for close 
support (with the option of using it for 
ground-attack along the forward edge of the 
battle area) with three cannons (two NS-23s 
and a single NS-37) mounted in the nose. 
The rear and lower hemispheres were cov- 
ered by two hydromechanically operated 
gun barbettes, each with a single B-20 can- 
non. Ventilated pressurised cabins with fans 
provided normal working conditions for the 
crew at high altitude. According to calcula- 
tions made, the 73' with two Nene | engines 
would have the following specifications: 
length - 19.63 m; 
wing span - 18.6 m; 
wing area - 55.4 m’; 
normal TOW-14,000-15,000 kg; 
bomb load - 1,000-1,500 kg; 
max speed at 5,000 m - 852 km/h; 
service ceiling - 12,550 m; 
normal range - 1,000 km; 
armament - 2 x NS-23, 2 x B-20, 

1 x NS-37 cannon; 

e crew - 4. 

In February 1947 a first inspection of the 
mock-up took place, as well as work on the 
draft project for submission to the WS and 
the preparation of manufacturing drawings. 
Until then the draft project had been revised 
to make the aircraft larger and revise its 
defensive armament (two forward-firing 
NS-23s and two aft-firing positions, each 
with twin NS-23S). On 10th March 1948 a Nil 
WS commission made a second prelimi- 
nary inspection of the mock-up. At this stage 
the WS changed its mind about the initial 
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Above: A drawing of the '73' (Tu-20) in the revised configuration with two underwing Nene I cruise engines and one Derwent V booster engine in the fuselage. 


idea for a short-range tactical bomber and 
now proposed a medium bomber with the 
same engines. 

On 11th March 1947 the Soviet Council 
of Ministers issued Directive No.493-192 
confirming this new requirement for tactical 
aircraft to be ready for state trials in Decem- 
ber that year. According to the terms of the 
directive, the Tu-20 with two Nene | engines 
was to have the following attributes: 

* max speed at 5,000 m - 850 km/h; 

e service ceiling - 12,000 m; 

* range at 10,000 m with a 1,000-kg 
bomb load-3,000 km; 

e normal bomb load - 1,000 kg; 

* max bomb load - 3,000 kg; 

e defensive armament - 6 x NS-23 
cannons. 

The British Nene | turbojet actually had a 
somewhat lower thrust than Rolls-Royce 
had claimed (2,000 kg static thrust at sea- 
level as opposed to 2,270 kg). Further work 
on the assignment showed that the '73' with 
two Nene | engines would not meet the 
requirements set down in the directive. 
Tupolev therefore suggested installing a 
third auxiliary jet engine in the rear fuselage 


which would be used only for take-off and 
evading fighter attack. 


The Tu-14 bomber family 

'73' experimental bomber (Tu-14 2 x 
Nene | -1 x Derwent V) 

The three-engined version of the '73' project 
was accepted for further development and 
thus became the first to fly of the Tu-14 jet 
bomber family, which included several 
experimental and series-built aircraft. Work 
on this aircraft family was an excellent 
school for mastering the new jet technology 
and provided a basis for the development of 
later large jet aircraft. Among other things, it 
prepared the ground for the transition to the 
Tu-16. 

The design and construction of the 
Tu-14 family of experimental aircraft and 
their preparation for series production was 
carried out by Andrey N. Tupolev and his 
deputies: Aleksandr A. Arkhangel'skiy, 
N. I. Bazenkov, Leonid L. Kerber, Dmitriy S. 
Markov, K. V. Minkner, G. A. Ozerov, 
A. M. Cheryomukhin and Pavel O. Sukhoi. 
Several design teams were involved: 
B. M. Kondorskiy and Sergey M. Yeger were 


responsible for the overall project and lay- 
out, A. E. Sterlin for the aerodynamics, Boris 
A. Saukke and V. A. Chizhevskiy for the 
wings, K. R Sveshnikov for the fuselage, 
N. S. Nekrasov for the tail surfaces, A. V. 
Nadashkevich, D. A. Gorskiy and S. l. 
Savel'yev for the armament, T. R Saprykin for 
the undercarriage, M. N. Petrovfor high-alti- 
tude equipment, N. V. Kirsanov for the ejec- 
tion seats and so on. Development work on 
this family of experimental aircraft and their 
testing at the OKB's flight test facility came 
under Ye. K. Stoman. The chief engineers for 
the various machines were B. N. Grozdov, 
M. M. Yegorov and M. L. Mel'nikov. The air- 
craft were tested by F. F. Opadchiy and 
A. D. Perelyot under the overall charge of 
D. S. Markov 

The changeover to a three-engine layout 
made revisions, additional calculations and 
changes to the mock-up necessary. Calcu- 
lations were made for the '73' with either 
three Nenes or two Nene | engines and a sin- 
gle 1,640-kgp Derwent V centrifugal-flow tur- 
bojet. Analysis showed that the problem 
could be overcome by the latter solution and 
this was chosen as the final layout for the 
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Another drawing of the ‘73’ from the project documents. Note the retractable tail bumper protecting the centre engine's jetpipe. 
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Above and below: The first prototype of the '73' (Tu-14) at Zhukovskiy. Note the swept tallplane, the characteristic nose-up attitude on the ground and the centre 


engine air intake closed by a hinged fairing. No armament is fitted yet 


— 





73'. Production machines would have the 
Soviet-built versions of the Nene and Der- 
went turbojets - the RD-45 and the RD-500 
respectively. At the same time the wings 
were redesigned with the engine nacelles 
adhering to the undersurface, the rear fuse- 
lage was altered to take the third engine and 
the fuel system altered and so on. Thus the 
73' was, in fact, a new aircraft. 





The second prototype '73' (Tu-14) during state acceptance trials. 
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On 31st May 1947 the Soviet Council of 
Ministers issued Directive No. 1895-476 con- 
firming the OKB's proposed three-engined 
version, and on 14th June 1948 the draft pro- 
ject was sent to Nil WS for review. Project 
work lasted until July 1947 and the manu- 
facturing drawings were issued in the third 
quarter of the year. Prototype construction 
started immediately afterwards in August, in 


Did Asjodn, 


which month the bomber received its official 
service designation, Tu-14. 

The 73' (Tu-14) was a three-engined all- 
metal monoplane with unswept shoulder- 
mounted wings, an unswept vertical tail, 
swept-back stabilisers and a tricycle under- 
carriage. In the course of the project work 
and prototype construction many issues 
relating to the further development of heavy 
aircraft were resolved. For instance, the opti- 
mum high-altitude flight profile necessitated 
pressurised cabins for the crew. 

Special interest was centred on the 
housing of the third engine in the fuselage. 
The engine air intake was situated on the 
upper fuselage where its contours smoothly 
blended into the fin. A similar solution was 
later applied to the Hawker Siddeley HS.121 
Trident, Boeing 727 and Tu-154 three-turbo- 
fan airliners. In cruise mode the air intake for 
the third engine was closed by a faired shut- 
ter. Another feature of interest in the layout 


This aircraft had a non-closeable circular intake of increased area for the centre engine. 


Did Agodny 


was the housing of the engines in underwing 
nacelles which also housed the main land- 
ing gear units. The nacelles were 'tadpole- 
shaped’ (the largest cross-section was in 
front of the wings, tapering gradually so that 
the smallest cross-section was in the area of 
the greatest wing thickness); this anticipated 
the 'area rule’ concept which only became 
practice in world aircraft design in the 1950s. 
For the first time the OKB introduced power- 
assisted controls. As on the Tu-12, the pilot 
sat on an ejection seat; escape hatches 
were provided in the lower fuselage for the 
other crew members. 

In October 1947 the first prototype '73' 
was completed, apart from its armament, 
and underwent manufacturer's tests between 
29th October 1947 and 14th June 1948 at 
the hands of F. F. Opadchiy with chief engi- 
neer B. M. Grozdov. The first flight was made 
on 20th December. The results of the tests 
were good enough to recommend state tri- 
als with the armament fitted. The first phase 
of the trials was held at N11 WS between 18th 
August and 1st October 1948 when 
M. A. Nyukhtikov made six test flights. Then 
the trials were suspended due to engine 
malfunctions and the OKB spent the rest of 
the year making modifications to the aircraft. 
The trials were resumed on 6th January 
1949, continuing until 31st May. At their con- 
clusion Nil WS reported that the aircraft's 
performance more or less met the terms of 
the government directive apart from its 
range which fell 190 km short. Apart from 
that, the lack of radar and radio-navigation 
blind bombing aids were a serious failing, 
there was insufficient protection for the crew, 
especially from below, there was no de-icing 
equipment on the edges of the wings or tail 
surfaces, the engines were of different types 
and the tyre pressures were too high. 

Even before the manufacturer's tests had 
ended, the question of placing the '73' in 
series production (with the designation 
73S') had been decided. MAP Order No. 194 
of 9th April 1948 stated that Factory No.23 
was to build an experimental batch of ten 
machines with RD-45 and RD-500 engines. 
To speed up production of the batch, fifty 
OKB members under Deputy Chief Designer 
N. |. Bazenkov were seconded to Factory 
No.23 which was preparing components for 
building the first batch. Then, on 14th May 
1949, came the government directive based 
on the state trials results of the IL-28 and the 
Tu-14 which cancelled series production of 
the latter. Later, the components manufac- 
tured at Factory No.23 were sent to Factory 
No.39 at Irkutsk for use in series production 
of the '81S' (Tu-14). 

The experimental '73' continued to fly on 
various research programmes, in particular 
as a weapons testbed for missile testing. 








A three-view of the first prototype '73' (Tu-14). 


78' (Tu-16 2 x Nene I + 1 x Derwent V) 
experimental photo recce aircraft 

By the terms of Directive No.2941-957 
passed by the Council of Ministers on 22nd 
August 1947 the 73' was to be produced in 
two versions: as the Tu-14 medium bomber 
and the Tu-16 photo reconnaissance air- 
craft known in the OKB as the 73R' 
(razvedchik) or as the 78'. The photo recon- 
naissance version was to be ready for state 
trials by 1st May 1948. 

Initially the photo-reconnaissance pro- 
ject proposed by the OKB had the in-house 
designation 79' and the official designation 
'Tu-30 2 Nene | - Derwent 5'. From a design 
point of view the 78' was almost identical to 
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Specifications of the 73' 2 x Nene | + 1 x Derwent V 
(data from the results of the state trials) 





Length 20.32 m 

Wing span 21.7 m 

Height 5.93 m 

Wing area 67.38 nf 
Normal take-off weight 21,100 kg 
Bomb load 1,000-3,000 kg 
Maximum speed at 5,000 m 872 km/h 
Service ceiling 11,500 m 
Range with a normal bomb load 2,810 km 
Armament 6 x NS-23 cannons 
Crew 4 
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Top and above: The ‘78’ photo recce aircraft. Note the cannon armament. Despite the allocation of the service designation Tu-16, the aircraft has ‘Tu-14’ nose titles. 


the 73' and differed only in having a longer 
fuselage with a wider central cross-section. 
All the photographic equipment and the 
extra fuel tank were housed in the equip- 
ment bay which protruded slightly from the 
contours of the lower fuselage. 

Subsequently the project was revised to 
make it resemble the production 73S' 
(sereeynyy - production, used attributively) 
more closely. The 78’, starting with the first 
prototype, was to be powered by the Soviet- 
built RD-45 and RD-500 in place of imported 
Rolls-Royce engines. The photo-reconnais- 
sance machine had the same basic general 
assemblies as the bomber but slightly 
altered to take account of the photographic 
equipment and extra fuel tank. This made 
series production and service operation of 
the two types of aircraft easier. 

In accordance with Directive No.2941- 
957 the aircraft was to have the following 
performance: 

e maximum range - 3,500 km; 

* service ceiling - 12,000 m; 

e maximum speed - 850-900 km/h; 

* armament - two forward-firing 23-mm 
cannons and four aft-firing 23-mm cannons. 

Design work on the 78' proceeded fairly 
quickly. The draft project was completed in 
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October 1947 and all the project work in the 
first quarter of 1948. While the 78' was 
designed as a reconnaissance aircraft, it 
could be re-equipped to serve as bomber 
with a bomb load of 3,000 kg like the 73' if 
required. For photo-reconnaissance by day 
the 78' had AFA-33/100 and AFA-33/75 (or 
AFA-33/50) cameras for vertical or oblique 
photography on a swivelling mount with 
three camera positions. These were located 
behind the rear pressurised cabin and could 
be accessed in flight in case of problems or 
for film reloading. An AFA-33/20 camera for 
vertical photography and an AFA-BA-40 
camera for oblique photography were 
mounted on hinged hatch covers beneath 
the dorsal gun position. For night photogra- 
phy the 78' had two NAFA-3S cameras on a 
movable mount in the rear part of the bomb 
bay. The angle at which the cameras were 
tilted could be altered, depending on the 
height and speed of the aircraft. 

The day version had an extra fuel tank in 
the cargo bay; the night version carried cas- 
settes with 15 FotAB-35/50 flare bombs 
instead. These were released by the air- 
craft's navigator, using a OPB-4S sight. The 
rest of the systems and equipment on the 
78' replicated those on the 73'. 


In April the prototype 78' was com- 
pleted and sent for testing with two Rolls- 
Royce Nene Is and a Derwent 5 engine. 
Unlike the 73', then undergoing its trials, the 
78' had a shutter which could be opened or 
closed on the air intake for the third engine. 
On 7th May 1948 F. F. Opadchiy with chief 
engineer M. M. Yegorov made the first flight, 
manufacturer's tests lasted until 28th Decem- 
ber. On the basis of the promising test 
results the 78' was recommended for state 
trials. These began on 19th February 1948 in 
a shortened form, essentially checking the 
functioning of the photographic and lighting 
equipment and the storage and release of 
the flares. The trials were conducted by test 
pilot Pyotr M. Stefanovskiy and test naviga- 
tor N. R Tsvetkov. The functioning of the pho- 
tographic equipment and its systems was 
reported to be unsatisfactory and the OKB 
was advised to rectify all the defects listed. 

Work on perfecting the photographic 
equipment dragged on for some time until at 
last all further work on the 78' and on the 73' 
was brought to an end by the Soviet Coun- 
cil of Ministers Directive No.1890-700 of 14th 
May 1949. 

Work on the 73' and 78' went on for two 
years without either of them being accepted 
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for service with the WS. The reason was the 
I'yushin IL-28 tactical bomber with two VK-1 
engines which had a more acceptable per- 
formance as far as the WS was concerned. 
In May 1949 the results of the state trials of 
both aircraft were debated at a special meet- 
ing presided over by Stalin. Having listened 
to the views of the military, Stalin made the 
decision to put the IL-28 into production. 
This decision was immediately reflected in 
Directive No.1890-700. The section relating 
to the fate of the 73' and 78' read as follows: 

‘The three-engined Tu-14 bomber and 
Tu-16 reconnaissance aircraft are to be 
removed from production at Factory No.23, 
and Tupolev relieved of any further work on 
them, either in their three-engined or twin- 
engined versions. ' 

It was that rare instance when the Tupolev 
OKB lost a guaranteed state order for one of its 
aircraft. Afew years later, however, the situation 
was reversed when Il'yushin received the first 
order for a long-range bomber with his IL-54. 
But Tupolev produced his experimental '88' 
(Tu-16) on his own initiative which soon suc- 
cessfully passed its tests and was placed in 
production at three aircraft factories. The Tu-16 
remained in service for 40 years and was 
renowned as one of the world's best post-war 
bombers. 

The 78' was later used for research on 
non-ejection emergency escape systems 
from large jet aircraft, and the findings 
applied in the design of the Tu-95. It was then 
used for testing various kinds of aircraft and 
missile technology 


79' (Tu-30 2 x Nene! + 1 x Derwent V) 
photo recce aircraft (project) 

This was the first project for a photo recon- 
naissance version of the 73' jet bomber with 
imported engines. It received the OKB num- 
ber 79'. 


79' (Tu-20 2 x VK-1 + 1 x RD-500) 
photo recce aircraft (project) 

At the end of 1948 the new Soviet-built VK-1 
turbojet with a static thrust of 2,700 kgp 






Specifications of the 78' 
(Tu-16 2 x Nene I + 1 x Derwent V) 





Length 20.62 m 
Wing span 21.7 m 
Height 5.93 m 
Wing area 67.38 rtf 
Normal take-off weight 18,500 kg 
Maximum speed at 5,000 m 840 km/h 


Service ceiling 12,000 m (estimated) 
Maximum range 3,500 km (estimated) 
Armament 6 x NR-23 cannons 


Crew 4 





became available and the Tupolev OKB, 
aware of the test results attained with the 73' 
and 78', setto work to design two new mod- 
ifications of the 73' using this engine: the 
'81' (Tu-18 2 x VK-1) bomber and the 79' 
(Tu-20 2 x VK-1 + 1 x RD-500) reconnais- 
sance aircraft. 

During draft work, the idea of a version 
with three VK-1 engines was considered but 
then dropped. The assignment for the 79' 
was given to the OKB by Directive No.4705- 
1865 issued by the Soviet Council of Minis- 
ters on 25th March 1949 and had the 
following basic requirements: 

e a maximum range of 3,500-4,000 km; 

e a service ceiling of 13,000-14,000 m; 

e a maximum speed of 920-940 km/h; 

e a defensive armament of two forward- 
firing and four aft-firing NR-23 cannons; 

e a crew of four 

In January 1949 the OKB started work on 
the draft project and the drawings, and on 
25th March the Air Force issued its opera- 
tional requirements for the 79'. 

Initially an interim project based on the 
78' and known as the 78-79' was worked 
on. This differed from the 78' only in the type 
of engines used and the absence of an air- 
intake shutter for the RD-500 engine in the 
rear fuselage. The OKB then started working 
on a version with a new set of equipment. 

On 2nd April 1949 the draft project and 
the mock-up were completed. As far as the 
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dimensions were concerned, the 79' was 
identical to the 78', but the installation of 
VK-1 engines boosted its maximum speed 
by 100 km/h and increased its service ceil- 
ing by more than 2,000 m. From a design 
standpoint the 79' differed from the 78' in 
the following ways: 

e replacement of the RD-45 engines by 
the VK-is involved changes to the engine 
nacelles and the air-intake shutter for the 
RD-500 was removed, as the engine now 
ran continually; 

e the fuel capacity was increased; 

e reversible hydraulic actuators were no 
longer used in the control system; 

e the leading edges of the wings and tail 
surfaces were now provided with a de-icing 
system using hot air from the VK-1 engines; 

e provision was made for fitting four U-5 
rocket-assisted take-off (RATO) boosters 
with a thrust of 1,300 kg under the wing cen- 
tre section which shortened the take-off run 
by 35-40%; 

e a PSBN radar was installed to facilitate 
reconnaissance through cloud, with a cam- 
era to record the reconnaissance target 
revealed by the radar; 

e the communications radio and elec- 
tronic equipment were updated; 

e the photographic equipment was 
housed in a specially heated compartment 
to improve its operating environment. 

The design of the 79' and '81' incorpo- 
rated low-level speed limiters. This was 
done for the first time on a Soviet aircraft at 
the initiative of S. M. Yeger, and meant that 
less significance could be given to structural 
strength to allow for speed pressures which 
thus reduced the structural weight of the air- 
frame. 

It was proposed that the prototype of the 
79' would utilise the completed airframe of 
the 73S' which had been built at Factory 
No.23, but the 79' was never actually built 
because the Air Force was opposed to the 
idea of using two different types of engine on 
the same aircraft. Then, in March 1949, the 
conference presided over by Stalin decided 
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A drawing depicting the internal layout of the joint 78779' photo reconnaissance aircraft project. Note the many fuel tanks. 
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Above: A cutaway drawing of the '81' bomber from the project documents, showing the PSBN navigation/bomb-aiming radar and the tail gunner's station 


replacing the earlier midships position. 


the fate of the 73' and 78’. As a result, all fur- 
ther work on the 79' was terminated by MAP 
Order No.374 of 19th May 1949. 

The fate of the '81' was more fortunate. 
After several years of revisions and develop- 
ment it was series built for AVMF as a tor- 
pedo-bomber. 


'81' (Tu-18 2 x VK-1) medium bomber 
(project) 

While engaged on the 79' photo-reconnais- 
sance project, the OKB was also working on 
a twin-engined version of the 73' bomber 


Project specifications of the '79' 
(Tu-20 2 x VK-1 + 1XRD-500) 





Length 20.62 m 

Wing span 21.7 m 

Height 5.93 m 

Wing area 67.36 nf 

Normal take-off weight 18,500 kg 
Maximum speed at 5,000 m 930 km/h 

Service ceiling 14,200 m 

Range 3,750 km 
Armament 6 x NR-23 cannons 
Crew 4 
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The prototype of the '81' bomber seen during manufacturer's flight tests. 


service as the Tu-14. 
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with the OKB number '81' and the official 
designation Tu-18 2 x VK-1. 

The construction of the '81' was ratified 
by Directive No.4765-1865 issued by the 
Soviet Council of Ministers on 23rd Decem- 
ber 1948 according to which the following 
data would be relevant to the aircraft: 

e maximum range at 8,000-13,000 m 
with a 1,000 kg bomb load - 3,000 km; 

e service ceiling - 12,000-13,000 m; 

e maximum speed at 5,000-6,000 m - 
870 km/h; 

e normal bomb load - 1,000 kg; 

e maximum bomb load - 3,000 kg; 

e armament - two NR-23 cannons 
(forward) + two NR-23s (rear); 

e crew-4. 

In January 1949 the OKB began work on 
the draft project and a mock-up of the '81', 
the preliminary inspection of which took 
place on 19th March. On 25th March the 
OKB received the operational requirements 
from WS and the draft project was ready 
that month. On 4th May it was passed to WS 
for its decision. The project for the '81' was 
a substantial reworking of the 73S' and dif- 
fered from it in the following ways: 

e the RD-45s were replaced by VK-1 s and 
the engine nacelles modified accordingly; 





e the RD-500 in the rear fuselage was 
removed, the rear fuselage reconfigured 
and the air intake for the RD-500 deleted; 

e the fuel capacity was increased; 

e a de-icing system identical to that pro- 
posed for the 79' was fitted; 

e the control system lacked reversible 
hydraulic actuators; 

e a PSBN radar linked to the OPB-5SI 
optical bomb sight or to the Rym-S accurate 
targeting system was fitted. This necessi- 
tated the addition of a fifth crew member, the 
radar operator, in the second pressurised 
cabin; 

e new electrical, electronic, radio and 
photographic equipment was installed; 

e U-5 RATO boosters could be fitted; 

e a brake parachute was to be provided 
to shorten the landing run, and for the first 
time on a Soviet aircraft the possibility of 
using reverse thrust instead of a brake para- 
chute was explored. 

The project was examined by the WS 
and turned down due to the irrational place- 
ment of the gun positions and the increase 
in the number of crew members to five, 
although calculations showed that the air- 
craft met the terms of the government direc- 
tive. The OKB started work on revising the 
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Again, despite the initial allocation of the designation Tu-20, the '81' was known in 


'81' to reduce the size of the crew and replan 
the gun positions along the lines of the IL-28. 
Work continued in spite of the categorical 
tone of the May directive which terminated 
development of the 73' and 78’. 


'81' (Tu-14 2 x VK-1) medium bomber; 
'81T' (Tu-14T 2 x VK-1) 
torpedo-bomber and minelayer 

On 20th August 1949 the Soviet Council of 
Ministers issued a new Directive No.3568- 
1477 on the '81' with revised requirements 
which mainly concerned a reduction in the 
number of the crew to three members and 
the aircraft's armament (two forward-firing 
NR-23 and two NR-23 cannon in the tail posi- 
tion). This new version was given the official 
designation Tu-14 2 x VK-1. 


Project specifications of the '81' (Tu-18 2 x VK-1) 





Length 20.62 m 
Wing span 21.67 m 
Height 5.93 m 
Wing area 67.36 nf 
Normal take-off weight 20,000 kg 
Bomb load 1,000-3,000 kg 
Maximum speed at 5,000 m 905 km/h 
Service ceiling 12,650 m 
Max range with a 1,000-kg 

bomb load 3,000 km 
Armament 6 x NR-23 cannons 
Crew 5 





The new draft project was completed by 
the end of September 1949 and differed 
from the initial project in the following ways: 

e the number of gun positions was 
reduced to two - in the fuselage nose and 
the tail; 

e the fuselage layout was completely 
changed to take account of the reduced 
number of crew members and relocation of 
the defensive armament; 

e the tail gunner was provided with a 
pressurised cabin of his own. 

The estimated performance of the two 
versions of the '81' were very similar, except 
for the range which was increased to 3,250 
km. The new tail gun position extended the 
fuselage length to 21.8m. 

On 1st October 1949 the operational 
requirements for the Tu-14 2 x VK-1 were 
received from the WS, and the mock-up 
was completed on 27th September. It was 
twice unofficially inspected by WS repre- 
sentatives. The OKB began issuing manu- 
facturing drawings in August 1949 when 
prototype construction also began, utilising 
components from the 73S' bomber pro- 
duced at Factory No.23. 

The prototype was completed In early 
October 1949. Manufacturer's tests were 
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A three-view of the '81T' (Tu-14T) torpedo-bomber. 


carried out between 13th October 1949 and 
21st January 1950 by test pilot F. F. Opad- 
chiy and chief engineer B. N. Grozdov, after 
which the aircraft was recommended for 
state trials on the basis of the favourable 
results recorded. The trials began on 23rd 
January and lasted until 27th May 1950. Nil 
WS reported that the essential perfor- 
mance, equipment and armament met the 
requirements set for a tactical bomber but 
that there were problems with the KDU-81 
tail gun barbette which had been designed 
by the OKB and was referred for further 
development. After this, the aircraft could be 
recommended for production as a bomber 
and torpedo-bomber. The required improve- 
ments, largely affecting the KDU-81 barbette 
and the related structural elements of the 


fuselage, also included the provision of ejec- 
tion seats for the pilot and the gunner, a hot- 
air de-icing system and a revised gun mount 
in the nose. Manufacturer's tests were then 
again carried out by test pilot A. D. Perelyot 
and chief engineer M. L. Mel'nikov, followed 
by new state trials which lasted until January 
1951. The results let to the recommendation 
of the aircraft as a torpedo-bomber and 
minelayer for the AVMF, but the IL-28 was 
preferred as a tactical bomber by the WS. 
Before placing the aircraft in production, 
however, it was recommended that the nav- 
igator should also be provided with an ejec- 
tion seat, the cabin air-conditioning system 
should be improved and the output of the 
electrical generators and the reliability of the 
PSBN-M radar increased. 
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A camouflaged Tu-14T torpedo-bomber undergoing state acceptance trials at GK NII VVS. 


The decision to build the '81' 2 x VK-1 at 
Factory No.39 in Irkutsk had been taken in 
1949. Production of the IL-28 there was 
accordingly terminated and its planned out- 
put of Tu-2 bombers cut back. Factory No.23 
provided Irkutsk with 73S' components for 
the first five '81S' (Tu-14) bombers. The OKB 
provided the essential technical documen- 
tation together with a technical assistance 
team under Pavel O. Sukhoi. 

After manufacturer's tests in July 1950 
the first two production examples were flown 
to Moscow where the OKB fitted out one as 
an '81' (Tu-14T) torpedo-bomber (torpe- 
donosets) and the other as a reconnais- 
sance aircraft with the OKB designation '89'. 
The first five aircraft built using 73S' com- 
ponents were identical to the experimental 
'81' and did not incorporate the Nil WS's 
recommendations for the Tu-14 2 x VK-1. 
The sixth production example, built entirely 
by Factory No.39 and incorporating all the 
recommended revisions, was subjected to 
checkout state trials in May 1951. After these 
the aircraft again received a satisfactory 


Specifications of the '81' and Tu-14T 


appraisal from the WS and was again rec- 
ommended for AVMF service. 

While the future fate of the Tu-14 as a tac- 
tical bomber was being decided at Nil WS, 
A. N. Tupolev succeeded in convincing the 
AVMF command that the torpedo-bomber 
version of the Tu-14 was just the aircraft it 
needed. His argument was that the WS 
would enjoy priority for deliveries of the IL-28 
in the immediate future and that the AVMF 
would be kept waiting for a considerable 
time before it received its fast modern tor- 
pedo-bomber. Added to this, the weapons 
bay of the Tu-14 was considerably bigger 
than the IL-28's and more suitable for carry- 
ing torpedoes and mines, while the Tu-14's 
longer range and more comprehensive fly- 
ing and navigational equipment made it 
more suitable for naval air service. 

Work on equipping the Tu-14 2 x VK-1 as 
a torpedo-bomber had got under way in the 
summer of 1950, and the project for con- 
verting the '81' into the '81T' torpedo- 
bomber and minelayer had been prepared. 
On 19th June 1950 the mock-up was 





81" Tu-14 
Length 21.4 m 21.95 m 
Wing span 21.7 m 21.7 m 
Height 9.95 m 9.69 m 
Wing area 67.38 nf 67.36 m 
Normal take-off weight 21,000 kg 20,930 kg 
Bomb load 1,000-3,000 kg 1,000-3,000 kg 


Maximum speed at altitude 
Service ceiling 

Range 

Armament 

Crew 


861 km/h at 5,000 m 
11,200 m 

3,150 km 

4 x NR-23 cannons 
3 


848 km/h at 6,000 m 
11,300 m 

2,930 km 

4 x NR-23 cannons 
3 
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inspected by AVMF staff who confirmed, 
while voicing a number of critical comments, 
that the aircraft met its requirements. 

The first example of the torpedo-bomber 
version was the first Tu-14 built at Factory 
No.39 and refitted as the '81T' in November- 
December 1950. After manufacturer's tests it 
began state trials with the Navy's NIIl-15 VMS 
on 19th January 1951. Thus, by the time Nil 
WS recommended the Tu-14 for AVMF ser- 
vice the first Tu-14T had already been built 
and tested. Based on the favourable assess- 
ment by NIl-15 and the incorporation of 
naval recommendations in production 
examples (in particular the ejector seat for 
the aircraft's navigator) the Tu-14T was 
accepted for service with AVMF. In 1952 a 
production Tu-14T successfully passed its 
monitored trials, followed by a whole 
squadron in AVMF evaluation trials with the 
Black Sea Fleet. These trials finally secured 
the future of the Tu-14T. 

Between 1950 and 1953 Factory No.39 
produced about 150 examples of the Tu-14 
to serve with AVMF mine and torpedo air 
regiments. The type remained in service 
until 1959. Several were used in research 
programmes, including one modified as a 
Tu-14LL and used in research on ramjet 
engines. 

In January 1949 work began on fitting 
AM-2 engines to a Tu-14 as the '86', and in 
1953, in the context of carrier-borne aircraft 
for post-war Soviet aircraft carrier projects, a 
technical proposal for a shipboard torpedo- 
bomber based on the Tu-14 and the experi- 
mental '82' was prepared as aircraft '509'. 


'89' (Tu-16 2 x VK-1) experimental 
photo reconnaissance aircraft 

By the terms of Decree No.2474-974 issued 
by the Soviet Council of Ministers in 10th 
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May 1950 the Tu-14 produced at Factory 
No.39 was to be refitted as the '81R' photo 
reconnaissance aircraft. Subsequently this 
project was given the OKB designation '89' 
and the official designation Tu-16 2VK-1. The 
directive stipulated that the '89' should have: 

* a maximum speed of 860-890 km/h at 
5,000 m; 

* a service ceiling of 12,000 m; 

e a range of 3,500-4,800 km. 

Project work began in the second half of 
July 1950 when the operational require- 
ments were received from the WS. The draft 
project was finished and submitted for WS 
approval on 25th September. The estimated 
performance was approximately that of the 
standard production Tu-14. 

In its project form the '89' differed from 
the Tu-14 in that the centre cabin in which 
two cameras were mounted was unpres- 
surised, two additional fuel tanks and a cam- 
era were installed in the bomb bay and a 
camera for oblique photography was fitted 
in the fuselage tail. 

For daylight reconnaissance the '89' car- 
ried two automatic AKAFU-33 pivoting 
mounts for AFA-33 cameras with focal 
lengths of 50, 75 and 100 cm for vertical 
photography, a mount for oblique photo- 
graphy with an AFA-33 having a focal length 
of 50 and 75 cm, and a mount for vertical 
photography with an AFA-33 having a focal 
length of 20 cm. Both automatic pivoting 
mounts were installed in the centre cabin 
and could photograph either four parallel 
strips together or two strips if working inde- 
pendently. Taking into account the fact that 
the '89' would be more effective at high 
altitudes, the angle of the camera mounts' 
inclination was mainly calculated on the 
basis that cameras with a focal length of 100 
and 75 cm would be used. 

All four cameras were housed in special 
containers with panels of safety glass below, 
on which warm air could be blown to prevent 
misting and icing. To prevent dirt or dust 
affecting the glass, the navigator could open 
the panels by remote control, with the struts 
on which the glass panel opened and closed 
adjusting the camera's position. The con- 
tainers were also electrically heated to main- 
tain the temperature around the cameras at 
no less than -5°C, regardless of the outside 
temperature. 

Night photography could be carried out 
by replacing the four AFA-33 cameras by 
two NAFA-3S cameras with a focal length of 
50 cm and tilted at 15°to provide a 20% over- 
lap. The NAFA-3S cameras' mounts allowed 
the camera angle to be adjusted up to 15° 
from the vertical at 2°30' increments. 

The PSBN-M navigation radar could also 
be used for reconnaissance purposes, with 
a special camera fitted to record the image 
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on the radar screen, and both the pilot and 
navigator could use a MAG-9 voice recorder 
to register their own visual observations. 
When the '89' was used for night reconnais- 
sance, the bomb bay was used to carry 16 
FotAB-50/35, FotAB-100, SAB-100/55 or 
SAB-100/75 flare bombs instead of the two 
extra fuel tanks and the AFA-33/20 camera. 
If necessary the '89' could be produced 
in a bomber version, in which case its tactical 
capability was identical to that of the Tu-14. 
In March 1951 the refitting of the second 
production Tu-14 as a reconnaissance air- 
craft was completed, A. D. Perelyot and 
chief engineer B. N. Grozdov carrying out 
manufacturer's tests between February and 
May. The flight took place on 23rd March. 
The test report, including the functioning of 
the photographic equipment, was positive 
but the machine was not submitted for state 
trials, as the decision had been taken to 
build the IL-28R reconnaissance aircraft 
based on the IL-28 tactical bomber for the 
WS. When its manufacturer's tests were 
over the '89' was used in a programme to 
develop the means of providing emergency 
escape for the navigator and also in other 
equipment development programmes. 


'93' torpedo-bomber (project) 

This project of 1951-52 for a torpedo- 
bomber was the last in a series of related air- 
craft based on the Tu-14. In its overall layout 
and design the '93' retained the appearance 
of the production Tu-14T, differing only in 
certain details such as the increased diame- 
ter of the central fuselage to house addi- 
tional fuel tanks and a longer bay for mines 
and torpedoes. The amidships cabin was 
omitted. The '93' was to be powered by two 
3,000-kgp Klimov VK-5 or 4,200-kgp VK-7 


Specifications of the '89' (Tu-16 2 x VK-1) 





Length 21.95 m 

Wing span 21.7 m 

Height 5.69 m 

Wing area 67.36 nf 

Normal all-up weight 21,000 kg 
Maximum speed at 5,000 m 859 km/h 

Service ceiling (estimated) 11,900 m 

Range 3,240 km 
Armament 4 x NR-23 cannons 
Crew 3 





centrifugal-flow turbojets. Other changes 
included alterations to the construction of 
the flaps and provision of the more powerful 
SU-1500 RATO boosters. 

As on the Tu-14, its weapons bay could 
house AMD-500, AMD-1000, AMD-2M, Lira, 
Desna, Serpey and IGDM mines on bomb 
attachments. After installation of a torpedo 
arch the aircraft could carry A-2, MAN, 
45-36AM-MAV, TAS or TAN torpedoes. The 
aircraft's defensive armament was to be 
essentially the same as the Tu-14's. The '93' 
was never built and all work came to an end 
with the draft project. 


'77' (Tu-30 4 x Nene-l) medium 
bomber (project) 
Concurrently with offering the Tu-26 2M-3 
and the Tu-28 2M-3 to the WS the Tupolev 
OKB proposed designing a medium jet 
bomber powered by four RR Nene | engines. 
The project was given the OKB number '77' 
and the official designation 'Tu-30 4 Nene-1'. 
A draft project was completed defining 
the basic dimensions, together with a 


model. The layout followed that of the North 
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Naval Air Arm ground crews prepare to load a torpedo into the weapons bay of a Tu-14T coded ‘24 Red’. 
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Above: A drawing from the project documents showing the internal layout of the unbuilt 'aircraft 93' torpedo-bomber. 


Project specifications of the '93' 





Length 21.945 m 
Wing span 21.68 m 
Normal take-off weight 20,500 kg 
Maximum speed at 5,000 m: 

with VK-5 engines 902 km/h 

with VK-7 engines 940 km/h 
Service ceiling 12,000 m 
Range 3,500 km 
Armament 4 x NR-23 cannons 
Crew 3 





American B-45 Tornado bomber. Since it 
was to be a high-speed high-altitude 
bomber and reconnaissance aircraft, it was 
given a relatively large wing area. The four 
engines were to be carried in paired nacelles 
adhering to the wing undersurface and the 
crew of four was to be accommodated in 





three pressurised cabins in the nose, centre 
and rear fuselage. The armament was to 
comprise three NS-23 cannons: one fixed 
forward-firing cannon in the nose, another in 
a remote-controlled dorsal barbette aft of the 
wings and the third in the tail barbette. 
According to the OKB's proposal that the air- 
craft should by ready for state trials in June 
1948. The work did not, however, proceed 
beyond the technical proposal stage. 


'82' (Tu-22 2 x VK-1) experimental 
tactical bomber 

In 1947 tests began of the first Soviet swept- 
wing jet fighters. These were followed, at 
Tupolev's initiative, by the first Soviet exper- 
imental swept-wing jet bombers. In February 
1948 the Tupolev OKB started project work 
on an experimental tactical bomber with 
swept wings and two 2,270 kgp RD-45F or 
2,700-kgp VK-1 engines intended to reach 
speeds close to that of sound (Mach 0.9 to 


A wooden model of the projected 'aircraft 77' (Tu-30). The similarity to the B-45 is obvious. 
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Project specifications of the 77' 4 x Nene | 
(dimensions estimated from the surviving model) 


Length 19.5 m 
Wing span 26.9 m 
Height 5.5 m 
Wing area 110nf 
Maximum speed at 6,000 m 800 km/h 
Service ceiling 11,500 m 
Range with a 1,000-kg bomb load 3,000 km 


Armament 3 x NS-23 cannons 
Crew 4 


0.95). The concept was given the OKB des- 
ignation '82' and it was to form a basis for 
further developing the Tu-14 family along the 
lines of increased engine power, weight, 
speed and range which, by way of the tran- 
sitional '86' and '87' projects, would eventu- 
ally lead to the '88' (Tu-16). 

The first project for the '82' was a radical 
modernisation of the '73' with wings swept 
back 35° at quarter-chord, two RD-45F 
engines, a reduced crew of three and a 
revised armament. lts dimensions and 
weights were smaller to accord with its new 
tactical role, with a wing span of 17.5 m, a 
length of 17 m and a normal take-off weight 
of 13,000 kg. 

The first draft project was ready in March 
1948. On 12th June 1948 the Soviet Council 
of Ministers issued Directive No.2052-804 
legitimising work on the '82' and giving it the 
official designation Tu-22 2 x RD-45F. 

In June 1948 the OKB reworked the pro- 
ject with a view to making the aircraft larger, 
improving its performance and providing it 
with the latest equipment and armament. In 
its new configuration, the '82' was to have 
the following features. 

The swept wings used on the '82' had an 
angle of 34.3°, an aspect ratio of 6.94 anda 
taper of 1.94. The wing centre section was 
made up of 12-0-35 symmetrical airfoils and 
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its outer panels of TsAGI SR-1-12 high- 
speed airfoils. The wings were of twin-spar 
construction with a thick skin and the 
stringers and spars forming a torsion box, 
the wings' main load-bearing element. The 
wing centre section was integral with the 
fuselage with the outer swept-back sections 
of the wing attached to it. The tail surfaces 
were swept back 40°, with the same struc- 
ture as the wings. 


Project specifications of the '82' 





Length 17,57 m 
Wing span 17,81 m 
Height 6.20 m 
Wing area 46.2 nf 
Normal take-off weight 13,500 kg 
Maximum speed at 3,000 m 

with VK-1 engines 1,015 km/h 
Maximum speed at 5,000 m 

with RD-45F engines 948 km/h 
Range with a 18,000-kg TOW 

and VK-1 engines 2,500 km 
Range with a 18,000-kg TOW 

and RD-45F engines 2,810 km 
Service ceiling 

with VK-1 engines 13,400 m 

with RD-45F engines 12,150m 


Armament 3 x NR-23 cannons 
Crew 3 


1uUpOreV FLU 
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Construction began in July 1948, the 
mock-up review commission convening on 
16th-18th August. The aircraft was com- 
pleted with two RD-45F engines on 15th 
February 1949 and prepared for manufac- 
turer's tests without armament. On 24th 
March 1949 A. D. Perelyot made the first 
flight, with manufacturer's tests under chief 
engineer N. A. Ghenov continuing until 2nd 


June. Tests confirmed the viability of swept 
wings on a heavy aircraft, and the manufac- 
turer's test report concluded that the aircraft 
was stable and could be flown by a pilot of 
average ability and experience. 

In the summer of 1949 the '82' was pre- 
pared to take part in the traditional Aviation 
Day Display at Moscow-Tushino but during 
the dress-rehearsal for the flypast the aircraft 
flew into a zone of variable thermals while at 
low altitude over the Moskva River. As a 
result, the aircraft's structure was subjected 
to alternating cyclic stresses which caused 
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the port engine's attachments to its nacelle 
to fracture. Perelyot shut down the affected 
engine and landed at the LII airfield, using 
the surviving engine. This incident was stud- 
ied in detail under the OKB's leading struc- 
tural specialist A. M. Cheryomukhin. The 
phenomenon was called 'cyclic turbulence’ 
and was liable to affect any aircraft flying at 
low altitude over terrain of complex struc- 
ture, such as flatland-river-forest, with 
updrafts and downdrafts. After a series of 
flight and ground tests a method of calculat- 
ing ‘cyclic turbulence’ was worked out and 











Top, centre and above: The '82' (Tu-22) prototype. Note the placement of the landing lights in the air intake centrebodies and the curved lower fuselage contour. 
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Above: A three-view of the '82' (Tu-22) experimental bomber. 


Specifications of the '82' Tu-22 2 x RD-45F 


Length 

Wing span 

Height 

Wing span 

Normal take-off weight 
Maximum speed at 4,000 m 


Range 

Service ceiling 

Crew 
-> 


17.57 m 
17.81m 
6.20 m 
46.2 nf 
14,919 kg 
931 km/h 
2,395 km 
11,400 m 
3 


A three-view of the projected ‘83’ (Tu-22) bomber. 
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incorporated into the practice of Soviet air- 
craft design. 

Only one example of the '82' (Tu-22) 
was built and series production was not 
considered, although a second fully armed 
and equipped prototype, which would 
have served as the pattern aircraft for pro- 
duction, was under construction. The WS 
was quite content with the straight-wing 
IL-28. For the same reason the swept-wing 
IL-30 did not progress beyond the prototype 
stage. 

Further work on the '82' and its develop- 
ment was halted in 1950, and the single 
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example mothballed and then scrapped. 
The '82' did, however, serve to verify the use 
of swept wings on heavy aircraft flying at 
high speeds. It was also the first practical 
step towards the creation of the Tu-16. 


'83' (Tu-22 2 x VK-1) tactical bomber 
(project) 
After its project work on the '82', the OKB 
turned to its operational version with a 
complete fit of bombing and defensive 
armament and the equipment required for a 
tactical bomber. The project which was 
given the in-house designation '83' was 
designed as a second example of the '82' 
and differed in having a longer fuselage 
19.925 m in length, a remote-controlled dor- 
sal gun position with twin cannon in addition 
to the tail position, a revised fuel system and 
a PSBN or Rym-S radar and so on. The crew 
was increased to four with the introduction of 
a gunner/radar operator accommodated in 
the forward cabin, which was accordingly 
enlarged and reconfigured. 

Construction of the '83' was already 
under way when all further work was termi- 
nated in 1949. 


'83P' (Tu-22 2 x VK-1) interceptor 
(project) 

A technical proposal for a heavy long-range 
interceptor capable of defending the north- 
ern frontiers of the USSR was made as the 
'83P' iperekhvahtchik). It was to have a 
potent cannon armament and the latest 
radar equipment. But at that time the Air 
Defence Force (PVO) Command did not 
consider such a type viable, believing that a 
fighter with a take-off weight of 15,000- 
18,000 kg would have no application. Seven 
years later such a type was urgently needed 
by PVO and in 1958 the '128' long-range 
interceptor with an updated cannon arma- 
ment and radar was commissioned from the 
Tupolev OKB. 


'84' photo reconnaissance aircraft 
(project) 
In the post-war period intensive work was 
undertaken in the USSR on creating several 
types of turboprop engines in addition to the 
development and series production of tur- 
bojets based on Soviet projects, captured 
German engines and British engines built 
under licence. One of these then under 
development was the Klimov VK-2, which 
was to have a maximum output of 4,200- 
4,800 ehp. In 1948-49 Tupolev worked on a 
project of a photo reconnaissance aircraft 
powered by two VK-2 engines as the '84'. 
The '84' was one of the first Soviet pro- 
jects to feature turboprop engines. In 1947 
Vladimir Ya. Klimov approached Andrey N. 
Tupolev with a proposal that they should 
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Top and above: Two cutaway drawings pertaining to different stages of the project work on the '83' bomber. 


collaborate in work on the VK-2, and, more 
particularly, request a government directive 
for the design of a Tupolev aircraft fitted with 
VK-2 engines. After thinking the matter over, 
Tupolev agreed to the latter proposal on 
condition that the VK-2 passed its flight tests 
and offered to provide one his test beds for 
that purpose. However, work on the VK-2 
made slow progress and it was overtaken by 
the Kuznetsov TV2 based on the German 
Jumo-022 which looked far more promising. 
Tupolev prepared a number of versions of 
the '84' to be fitted with VK-2 engines but 
there the interest of the OKB in Klimov's 
turboprop ended. 

The initial version of the '84' was a 
modification of the 74' (Tu-22 2 x ASh-84TK 
+ 1 x RD-45) reconnaissance aircraft in 
which ASh-84TK engines would be replaced 
by the VK-2 and the RD-45 by the VK-1. 

A version representing an entirely new 
design was considered In the course of fur- 
ther draft project work. Fitted with twin VK-2 
engines, this was to be a high-altitude, long- 
range reconnaissance aircraft with a high- 
mounted high aspect ratio wing and a 
butterfly tail. Its powerful defensive arma- 
ment was to comprise two fixed NR-23 in the 
nose, and two NR-23 in each of the rear 
dorsal, rear ventral and tail gun positions. 
Uncertainty about the VT-2 meant that work 
on the '84' was confined to a technical pro- 
posal and draft projects. 


'86' long-range bomber (project) 

In mid-1948 the Tupolev OKB began draft 
project work on medium- and long-range 
bombers having swept wings and twin 
engines with a combined thrust of around 
10,000 kgp. At first project work was carried 
out within the framework of project '486' as 
a modification of the 73' with the aim of 
increasing the aircraft's power-to-weight 
ratio. The three engines with a total thrust of 
5,600 kg were to be replaced by two Mikulin 
AM-TKRD-02 (AM-02) axial-flow turbojets 
with a combined thrust of 9,560 kgp and the 
space occupied by the third engine used for 
a tail gun position. Preliminary aerodynamic 
assessments, however, indicated that the 


Project specifications of the '84' 2 x VK-2 Project 


Length * 20.0 M 
Wing span * 34.0 m 
Height* 3.5 m 
Wing area * 108 m’ 
Max speed at 6,000 m 735 km/h 
Service ceiling 13,100 m 


Range 5,600-5,800 km 
Armament 8 x NR-23 cannon 
Crew 5 


* dimensions calculated from the extant model of the 
'84'2 x VK-2 





speed of the aircraft would be so increased 
by the two new engines that it would come 
within the range of critical Mach numbers 
and the retention of the unswept wing from 
the 73' would not be viable. The transition to 
swept wings was therefore inevitable, and 
was to be explored on the experimental '82’. 

Apart from this, the fuel consumption of 
the new engines was considerably greater 
than that of the VK-1 s powering the 73' and 
would necessitate an increase in fuel capac- 
ity to 10,000-12,000 kg. It became evident 
that the replacement of one engine type by 
another would lead to a radical redesign of 
the entire aircraft. 

The completely new project which 
emerged with the internal designator '486' 
was a high-speed medium bomber with 
wings swept-back at 34.5 degrees and with 
an aspect ratio of 8.15. It was to have the fol- 
lowing features: 

* length-2275 m; 

e wing span - 26.00 m; 

e height - 7.2 m; 

e wing area - 83.0 m*; 

e normal take-off weight - 26,000 kg; 

e bomb load - 1,000-3,000 kg; 

e max speed at 6,000 m - 1,020 km/h; 

e range with a 1,000-kg bomb load - 
3,500-4,000 km; 

e armament - one NR-23 cannon and 
six B-20 cannons; 

e a crew of five. 
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Above: A three-view of the '86'. Note the airbrake panels aft of the beam sighting blisters for the ventral 
gun barbette. 
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The research undertaken by the OKB on 
project '486' became the basis for further 
work on the creation of the long-range 
bomber given the in-house designation '86'. 

At the end of 1948 the OKB began work 
on a long-range bomber to be powered by 
two 4,780-kgp. AM-02s or two 4,500-kgp 
Lyul'ka TR-3 axial-flow turbojets which 
became the next step in the development of 
the '486' draft project. As in the case of the 
'486', it was first conceived as a major 
rework of an existing design, the projected 
'81', with more powerful AM-02 engines. The 
OKB embarked on project work immediately 
afterwards in January 1949 and the aircraft 
was to be ready for tests in April. As early as 
January, models were tested in TSAGI's wind 
tunnel, leading to a thorough rework of the 
Original project completed by March. An 
entirely new aircraft with swept-back wings 
was projected. The supply of drawings for 
the aircraft began and work started on the 
mock-up. On 19th March the preliminary 
inspection of the mock-up with AM-02 
engines took place and in April the WS 
issued its operational requirements. 

The '86' was to be in many ways identi- 
cal to the '486' project with the wing sweep 
increased to 36° and the aspect ratio 
reduced to 7.9. More fundamental differ- 
ences lay in the layout of the fuselage and in 
equipment and armament. The '86' was to 
have a larger bomb bay to accommodate a 
normal bomb load of 2,000 kg and a maxi- 
mum bomb load of 6,000 kg, and the fuel 
capacity was also increased. The overall 
dimensions of the aircraft were enlarged, 
particularly the fuselage diameter. The crew 
was enlarged with the addition of a co-pilot 
and the layout of the forward pressurised 
cabin was completely revised on two levels 
with an airliner-style stepped glazing replac- 
ing the previously used fighter-type canopy 
for the single pilot. The radio operator/gun- 
ner was relocated to a separate compart- 
ment with observation/sighting blisters. The 
nose landing gear strut was lengthened and 
the main gear units fitted with twin wheels 








A drawing from the project documents showing the internal layout of the ‘86’. 
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Above: A drawing showing the internal layout of a variant of the '86' project bearing the internal designator '491'. 


replacing the earlier single ones. Dive 
brakes were fitted to the rear fuselage. The 
armament was to consist of NR-23 cannons 
with an additional forward-firing cannon 
installed in the nose, which also housed a 
PSBN radar. 

According to the project, the '86' 2AM-2 
was to have the following specifications: 

e length - 24.15 m; 

e wing span - 25.66 m; 

e height - 7.55 m; 

e wing area - 83.2 m?; 

e normal take-off weight - 30,000 kg; 

e maximum take-off weight - 42,000 kg; 

e bomb load - 2,000-6,000 kg; 

e maximum speed at 6,000 m - 

980 km/h; 

e service ceiling - 13,400 m; 

e range with a 2,000-kg bomb load - 
4,000 km; 

e armament - eight NR-23 cannons; 

e crew - 6. 

Subsequently the '86' project was 
reworked yet again. The fuselage and wing 
span were lengthened and the wing area 
and fuel capacity increased. The contours of 
the fuselage nose were slightly altered; so 
was the fuselage layout. Twin wheels were 
fitted to the nose gear unit as well and the 
forward gun position was again revised as a 
single NR-23 cannon. The PSBN radar was 
replaced by a PSBN-M unit. The data below 
refer to the '286' 2AM-2: 

* length-27.48 m; 

* wing span - 27.49 m; 

¢ height-8.25 m; 

e wing area-100.0 m’; 

* normal take-off weight - 30,000 kg; 

* maximum take-off weight - 42,000 kg; 

e bomb load - 2,000-6,000 kg; 

e maximum speed at 4,000 m - 
950-1,000 km/h; 

e service ceiling - 12,500-13,000 m; 

e range with a 2,000 kg bomb load - 
4,000 km; 





A three-view of the '491'; note the single wheels. 
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* armament - seven NR-23 cannons; 

e crew - 6 

Projects for a reconnaissance version as 
the '86R' and a torpedo-bomber as the '86T 
were prepared on the basis of the original 
'86'. The '86R' had greater fuel capacity and 
carried photo reconnaissance equipment, 
while the '86T' had its bomb bay reconfig- 
ured to carry torpedoes and mines. 

The research and design work carried 
out by the OKB during the '86' programme 
showed that a long-range bomber could 
only be created by increasing the aircraft's 
dimensions and weight and by doubling the 
engine thrust or at least increasing it by 50%. 
This was implemented in the '88' project. 

Work on the '86' was broken off during 
the active project stage, but many of the 
design and layout solutions (in particular, 
the overall configuration of the fuselage and 
the location of the crew, equipment and 
armament) were later applied to the '88'. 

In addition to the projects mentioned 
above, a modified and faster version of the 
'86' was also considered. In April 1949 pro- 
ject '491' was considered with a wing sweep 
of 45°. Preliminary research was done, 
including calculations of weight and size, 
performance, and a draft layout. Its top 
speed at 6,500 m was projected as 1,085 
km/h, the service ceiling as 13,500 m and 
the range as 5,000 km. No further develop- 
ment work was done, but wings with greater 
sweepback were later used on the OKB's 
first essays in the field of transonic aircraft. 


'87' long-range bomber (project) 
Almost in parallel with work on the '86' with 
two AM-2 engines, the OKB worked on aver- 
sion with two TR-3 engines designated '87’'. 
Apart from the engines, the '87' was almost 
identical to the '86'. 

On 18th July 1949 the OKB produced its 
draft project, but later the lack of any positive 
promise for the AM-2 led the OKB to con- 
centrate fully on the TR-3 powered version 
and, as in the case ofthe '86’, all further work 
on the project was halted. Research on an 
engine based on the TR-3 was utilised in the 
initial work on the '88'. 


The Tu-16 bomber family 

'88' (Tu-16) long-range bomber 

In the post-World War Two period the cre- 
ation of a jet bomber able to attack targets 
effectively over a radius of 3,000 km and 


The models depicted on this page show the 
various (and often hilarious) layouts considered 
on the way to the definitive '88' (Tu-16). Top to 
bottom: a version with two podded engines 
inboard of the main gear units, a version with two 
engines adhering to the wings a /a Boeing 6-47 
Stratojet and two more flanking the fuselage 
nose, and a version with wingtip-mounted engine 
nacelles. All three had the OKB designator ‘494’. 
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Project specifications of the '87' 2 x TR3 





Length 27.48 m 

Wing span 27.49 m 

Height 8.25 m 

Wing area 100 m’ 

Normal take-off weight 30,000 kg 
Bomb load 2,000-6,000 kg 
Maximum speed at 4,000 m 970 km/h 
Service ceiling 13,400 m 
Range 4,750 km 
Armament 7 x NR-23 cannons 
Crew 6 





replace the Tu-4 became a priority pro- 
gramme for the USSR. It had to be capable 
of striking at American bases in Europe and 
Asia, at the political, economic and military 
centres of America's allies, at American and 
British naval concentrations - in particular, 
carrier task forces presenting a strategic 
threat to the USSR - and disrupt shipping 
convoys from the USA to Europe and Asia, 
without which any prolonged campaign by 
the Western allies against the USSR would 
be virtually impossible. The WS needed a 
long-range bomber combining a speed 50% 
to 100% greater than the Tu-4's with the lat- 
ter's range and bomb load. 

As already mentioned, the Tupolev OKB 
started research work on jet bombers in 
1947-48. B. M. Kondorskiy's project team 
carried out research on high-speed jet air- 
craft, including those with swept wings. The 
outcome of the combined efforts of the 
Tupolev OKB and TsAGI was a series of pro- 
jects for large jet bombers with swept-back 
wings which paved the way for the creation 
of the Tu-16. 

In the autumn of 1949 the VVS commis- 
sioned from the ll'yushin OKB the IL-46 long- 
range jet bomber powered by two Lyul'ka 
AL-5 afterburning turbojets, each rated at 


nepegnas nywka TKO-499A 
KA AUBP 23 MM 
BoesAnAc-I00 cHAPapos 


_UMYPMAH 
2 AEMYURA 


~ pg 
——— 






fEPE QMO TEPMEMUYECKAR KABUHA~ 


WMYIPMAH - OnePpAMOP 
BAK AAG FOPIOYErO 


——BARU DAR ropOoYero —_. 


5,000 kgp for take off. As the time allocated 
for the design was very limited, the II'yushin 
OKB opted for an enlarged version of its suc- 
cessful IL-28 tactical bomber. A swept-wing 
development had necessarily to follow the 
lines of the straight-winged design. When 
the IL-46 underwent its trials in 1952, it 
attained a top speed of 928 km/h and a ser- 
vice range of some 5,000 km. 

However, the fact that Il'yushin had 
received the official commission did not stop 
Tupolev from working along the same lines. 
Work went on unofficially with the ultimate 
objective of producing an aircraft with a bet- 
ter performance which would win the sup- 
port of the VVS and those who were backing 
the IL-46. The combined research by TsAGI 
and the OKB solved many problems affect- 
ing the aerodynamic configuration of a large 
swept-wing aircraft, notably the preliminary 
studies by TsAGI between 1947 and 1950 of 
a preferred configuration with wings having 
an aspect ratio of 7-9 and a sweepback of 
35° at quarter-chord. In 1949 work began in 
the OKB on a project given the OKB number 
'88' and the official designation Tu-16. 

The preliminary research on the basic 
configuration and the calculation of the esti- 
mated performance was done in B. M. Kon- 
dorskiy's team by a number of recent 
graduates from the Moscow Aviation Insti- 
tute (MAI), including Tupolev's son, Aleksey 
A. Tupolev, together with G. A. Cheryomu- 
khin, A. A. Yoodin, |. B. Babin and V. A. Ster- 
lin, who were faced with the task of 
evaluating the possibility of creating an air- 
craft with the following attributes: 

e a bomb load of 6,000-12,000 kg; 

e a top speed at 10,000 m of 950-1,000 
km/h; 

e a service ceiling of 12,000-13,000 m; 

e a range of 7,500 km with a normal 
bomb load. 
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A cutaway drawing showing the internal layout of the '88' (Tu-16) bomber. 
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Within the confines of work on the draft 
projects under the designation ‘project 494’, 
the team considered a number of configura- 
tions for the aircraft using two to four AL-5 or 
AL-3 engines. These included a project pro- 
posed by A. A. Tupolev in which the engine 
nacelles adhered to the fuselage, which 
became the basis for further studies as pro- 
ject '495' or '495-88'. After initial assess- 
ment, A. N. Tupolev approached the 
government with a proposition concerning 
the '88' for which he guaranteed higher per- 
formance than the IL-46. As the eventual 
design and the co-ordination of its assem- 
blies progressed, Tupolev kept the work on 
the new aircraft under constant scrutiny. 
Every morning he would call on Yeger's pro- 
ject team to find out how things were going, 
make any corrections he deemed necessary 
and visit the mock-up shop where the '88' 
mock-up was being assembled. 

On 10th June 1950 the Soviet Council of 
Ministers issued Directive No.2474-974 for 
Tupolev's OKB to design and build the '88' 
with two AL-5 engines, with the option of 
installing AM-03 axial-flow turbojets later. 
This was followed on 15th June by opera- 
tional requirements formulated by VVS. The 
general project work was completed on 20th 
April 1951 and shown to the WS, which con- 
firmed its requirement for the version with 
the 8,750-kgp. AM-03 (production designa- 
tion AM-3) engines in July 1951 when the 
mock-up of the '88' was confirmed. 

The new design was very different from 
anything the OKB had done before. Its con- 
figuration was characterised by the centre 
part of the airframe containing the 
wing/fuselage joint and housing the air 
engines, their intakes and main undercar- 
riage units. It incorporated the ‘area rule' 
concept which was somewhat later intro- 
duced into general aircraft design practice. 
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Above: The first prototype of the '88' (Tu-16) at Zhukovskiy. Note the forward-hinged main gear door 


segments found on early examples. 


The configuration was characterised by the 
following features: the engines were located 
as close to the fuselage as possible and 
installed behind the thickest part of the wing 
root, the main inlet ducts passing through 
the wings, with special frames at the roots of 
both wing spars. The auxiliary inlet ducts 
passed under the wings and were also kept 
close to the fuselage. The main landing gear 
bogies retracted aft into special housings 
behind the rear spar. This layout solved the 








DA 


Top and above: Two more views of the Tu-16 prototype, with LII's hangars in the background. 


manning the ventral barbette. 
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problem of airflow disturbance at the wing/ 
fuselage joint by means of an ‘active fillet’ 
which used the jet efflux from the engines to 
draw away the air flowing round the wing 
and fuselage and thus regulate the flow in 
that area. 

The design was also characterised by 
the use of rigid high aspect-ratio (about 7) 
swept wings. The inner wings were swept 
back 37° and the outer sections 35°, which 
created the optimum conditions for the con- 
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trol surfaces and their operating mecha- 
nisms. The tail surfaces were swept back 
more sharply than the wings, thanks to 
which the ‘shock stall’ phenomenon 
affected the tail surfaces later than the 
wings, allowing an acceptable degree of sta- 
bility and control to be maintained at com- 
paratively high Mach numbers (for the '88' 
this was verified up to speeds correspond- 
ing to Mach 1.05). All these measures to 
enhance the aircraft's lift/drag ratio, com- 
bined with its powerful engines, enabled the 
'88' to reach a top speed of Mach 0.92. 

The wings were of two-spar construc- 
tion, with the spar webs together with the 
upper and lower wing panels forming a 
strong torsion box structure. This distin- 
guished the Tu-16 from the Boeing B-47 
Stratojet which had a flexible wing structure 
to dampen vertical upsurges of air. The more 
rigid wings of the '88' were subject to com- 
paratively little deformation in flight and 
proved sturdier and less prone to structural 
fatigue. Examples of the Tu-16 built in the 
1950s were still flying in the 1990s, whereas 
the wings of the B-47 began developing 
cracks after seven to ten years In service and 
the aircraft had to be retired in the 1960s. 

The '88' had a large bomb bay located 
behind the rear spar of the wing centre sec- 
tion so that the bomb load was carried close 
to the aircraft's centre of gravity and the bay 
did not intrude into the wing structure. The 
fuselage's strength and rigidity around the 
bomb bay were also enhanced by strong 
longitudinal beams. 

The '88' also differed from preceding 
bomber projects in that its crew was seated 
in two pressurised cabins with ejection 
seats. The rear cabin accommodated both 
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Note the lateral observation blisters for the gunner/radio operator 
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rear gunners which allowed them to work 
more closely together in combat. The arma- 
ment incorporated new AM-23 aircraft can- 
non with optical sighting stations using 
either remote-control or the PRS-1 radar 
sight. This arrangement became the stan- 
dard on all Soviet subsonic bombers. 

The aircraft was also notable for its 
undercarriage design. The _ aft-retracting 
main gear units had four-wheel bogies 
which rotated through 180° on retraction to 
lie inverted in the abovesaid housings, while 
the nose leg was fitted with twin wheels on a 
common axle to dampen shimmy effects on 
taxying - for the first time on a Soviet aircraft. 
A brake parachute was also provided. 

Much of the aircraft's success was due 
to the Mikulin AM-3 turbojet, at that time the 
world's most powerful engine. 

The working drawings for the first '88' 
were supplied between February 1951 and 
January 1952, almost in parallel with the 
construction of the prototype, and mutual 
corrections were made between drawings 
and the actual construction process. Prepa- 
ration of the jigs and tooling began in April 
1951, and in May the forward fuselage 
section was assembled. The prototype was 
completed by the end of the year. 

On 25th January 1952 the first prototype 
('88/1') was taken to the Zhukovskiy flight 
test and development facility for manufac- 
turer's tests and the final fitting of equipment 
was completed three days before the aircraft 
was accepted for testing on 25th February 
1952. The test crew was led by test pilot 
N. S. Rybko with co-pilot M. L. Mel'nikov; 
B. N. Grozdov was appointed chief engineer 
for the flight tests and I. A. Starkov from the 
Tupolev OKB as chief engineer for the 
aircraft. All work on the Tu-16 from the first 
prototype to the very last production 
machines and experimental versions (and 
there were over 50 of those) came perma- 
nently under D. S. Markov who was pro- 
moted to Chief Designer in the mid-1950s. 

On 27th April 1952 the '88/1' made its 
first flight. Manufacturer's tests lasted until 
29th October with a top speed of 1,020 km/h 
(which exceeded the speed stipulated in the 
CofM directive) and a service range of 6,050 
km recorded. On the other hand, the empty 
weight of 41,050 kg was considerably 
greater than the 35,750 kg calculated by the 
designers. Bearing in mind that the full set of 
equipment and armament had not yet been 
installed, the empty weight was a warning 
sign. This had to be drastically reduced, and 
this was achieved on the second prototype 
and on production aircraft. 

The results of the manufacturer's tests 
prompted the decision to submit the aircraft 
for state trials which began on 15th Novem- 
ber 1952 and lasted until 30th March 1953. 
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Above: '65 Red’, an early Kazan -built Tu-16 in the baseline (conventional bomber) version. Note the large 
tactical codes worn in the 1950s and 1960s. 
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Above: '14 Red’, a nuclear-capable Tu-16A equipped with an SPS-100 active jammer for self-protection in 
lieu of a tail barbette. The size of the tactical codes was greatly reduced in the 1970s. 


> 
a 
Z 
D 
2 





— <s v > 


Above: '30 Red', a Soviet Navy Tu-16R recce aircraft equipped with SRS-1 and SRS-4 ELINT sets in ventral 
blisters, overflies the aircraft carrier USS Kitty Hawk (CV 63), shadowed by two McDonnell F-4J Phantom lis. 
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Another Tu-16R (Kuibyshev-built '20 Red’), this time with an SRS-4 in the rear ventral blister and SRS-3 
ELINT packs in underwing pods. 
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Above: This Kuibyshev-built Tu-16R ('26 Red') equipped with SRS-1 and SRS-4 ELINT packs has white undei surfaces and a white rudder, a colour scheme 
introduced on the Tu-16A as protection against the flash of a nuclear explosion. 





Above: Tu-16R '04 Red’ with SRS-1/SRS-4 ELINT sets is equipped with an SPS-100 jammer. 


But in spite of the good results recorded (a 
top speed of 1,005 km/h and a service range 
of 5,610 km), the '88/1' failed the trials, 
mainly due to the fact that the special equip- 
ment failed to function satisfactorily and the 
armament system was incomplete. It was 
decided to continue the state trials with the 





'88/2', the lightened second prototype, 
which was rapidly nearing completion. 
Even as the manufacturer's tests pro- 
gressed, the series production of the '88' 
was given the go-ahead without waiting for 
the state trials: with the WS designation 
Tu-16 the bomber was ordered into produc- 
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The prototype of the Tu-16KS with two KS-1 missiles under the wings. 
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tion at Factory No.22 with the first production 
example to be rolled out in July 1953. 

The '88/2' was built using the same orig- 
inal drawings as for the '88/1' and at first it 
was simply referred to as the dooblyor. How- 
ever, it had become clear even during the 
construction of the '88/1' thatthe aircraft was 
overweight. Tupolev gave his OKB the task 
of reducing the weight of the '88/2' as much 
as possible and a real 'ounce-pinching cam- 
paign' was organised. This was conducted 
in three principal directions: to lighten the 
non-stressed elements of the structure, to 
reduce the weight of load-bearing structures 
without detriment to their structural strength 
and to restrict the aircraft's speed at alti- 
tudes up to 6,250 m at which the aircraft, as 
a rule, would not operate. Thanks to these 
measures the aircraft's empty weight was 
cut back to 36,490 kg. 

Project work on the new lighter machine 
was finished in November 1952, but by then 
the manufacturing drawings based on the 
'88/1' had been supplied to Factory No.22 
and preparations for series production were 
going ahead at full speed so that a 
changeover to the new lighter machine 
could have disrupted the deadlines for the 
first production examples. Tupolev, who had 
the support of senior MAP officials, took the 
courageous and crucial decision to put the 
lightened version of the Tu-16 in production. 
Every effort was made to cut down the delay 
in producing the first series-built machines, 
and all of the corrected drawings were sup- 
plied to Factory No.22 by the end of 1952. 
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As a result, the deadline for the first produc- 
tion Tu-16 was shifted from July to October 
1953. 

The '88/2' was completed in early 1953. 
By March all the last-minute work had been 
finished and on 6th April a crew under 
N. S. Rybko with chief engineer M. M. Yego- 
rov made the first flight. During manufac- 
turer's tests the '88/2' - almost completely 
fitted out with its special systems and equip- 
ment - recorded a top speed of 1,002 km/h 
and a service range of 6,015 km. Checkout 
state trials began on 26th September, lasting 
until April 1954, the majority of the test flights 
at Nil WS being made by a crew under test 
pilot A. K. Starikov. The aircraft passed the 
trials and was recommended for WS ser- 
vice. Directive No. 1934-443 issued by the 
Soviet Council of Ministers on 18th May 
1954 confirmed that recommendation. 

As planned, production of the Tu-16 
began in 1953. Subsequently various ver- 
sions were built by three factories: No.22 in 
Kazan’, No.1 in Kuibyshev (now Samara) 
and No.64 in Voronezh. Other aircraft facto- 
ries were involved in producing various parts 
of the airframe and the whole production 
process included hundreds of other facto- 
ries belonging to MAP and other ministries in 
the provision of systems and equipment. 
Series production lasted until 1963, with a 
total of 1,509 examples built by the three 
production factories plus the two proto- 
types. Factory No.22 produced 800 Tu-16s, 
Factory No.1 built 543 and Factory No.64 
another 166. In addition to building the 
Tu-16, all three production factories took 
part in modification and updating pro- 
grammes, refitting production versions for a 
range of roles and manufacturing assem- 
blies for use by WS operational and repair 
units. 

Both the Tupolev OKB and the VVS 
accomplished a great deal since, apart from 
the 11 production versions built at the three 
factories, there were about 40 others which 
were modified while in WS service. The 
Tu-16 was constantly updated while in pro- 
duction: the 8,750-kgp AM-3s was replaced 
by the 9,520-kgp RD-3Ms; the flight and 
navigational equipment was updated; the 
aircraft's systems and parts of the airframe 
were changed; the armament was updated 
and the wing-to-wing flight refuelling system 
introduced. 

Over fifty different versions of the Tu-16 
(NATO codename Badger) are known, 
including those listed below: 

e Tu-16 (aircraft '88', izdeliye 'N') long- 
range-bomber produced at Factories Nos 
22, 1 and 64 with AM-3 (later RD-3M) 
engines. 293 examples built and supplied to 
the DA (Long-Range Aviation) and AVMF. Of 
these, 90 were fitted with in-flight refuelling 
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Above: A Tu-16SPS active ECM aircraft. It can be discerned from the Tu-16R with SRS-1/SRS-4 ELINT 
packs by the equal size of the ventral antenna blisters. 
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Above: '09 Red' is an examples of the Tu-16 'Yolka’ ECM aircraft identifiable by the dorsal and ventral 
chaff outlets and blade aerials aft of the wings. 
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'45 Red' represents the Tu-16Ye ECM aircraft, again with two ventral blisters. 


141 


ee ale 





Above: '69 Red’ is a Tu-16Ye Azaliya' ECM aircraft identifiable by the two small ventral blisters and the 
dorsal heat exchanger air intakes. This one also has an SPS-141 jammer in a rear fairing. 
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Above: Head-on view of the Tu-16K-10-26 prototype (‘15 Red') carrying two KSR-5 cruise missiles under 
the wings and a K-10S cruise missile semi-recessed on the centreline. 





Above: Some Tu-16K-10s, including ‘89 Red’ shown here, were converted into Tu-16MR maritime ELINT 
aircraft combining the original twin nose radomes with three ventral antenna blisters. 








Voronezh-built ‘41 Blue’ was one of nine Tu-16LL engine testbeds operated by LII. Here it is seen with a 
Lotarev D-36 commercial turbofan. 
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receptacles and another 114 refitted as 
tankers; 

e TU-16A (izdeliye 'NA') nuclear-capable 
bomber built at Factory No.22. The 453 
examples built were supplied in approxi- 
mately equal numbers to the DA and the 
AVMF. Subsequently 155 Tu-16As were con- 
verted to carry ASMs; 

¢ Tu-16B. A projected version powered 
by Zoobets RD16-15 turbojets. Subse- 
quently this engine was fitted to several pro- 
duction examples of the Tu-16K-10; 

* aircraft '90'. Projected versions of the 
Tu-6 with AL-5 turbojets or Kuznetsov NK-12 
turboprop engines; 

e aircraft '97' and aircraft '103'. Pro- 
jected transonic versions of the Tu-16; 

¢ Tu-16T fizdeliye 'NT'). A torpedo- 
bomber, of which 76 examples were built for 
the AVMF at Factory No.64. They were sub- 
sequently refitted as, see next two entries; 

*Tu-16PL. An anti-submarine warfare 
version (protivolodochnyy) equipped for 
carrying depth charges; 

e Tu-16S (izdeliye 'NS'). A search and 
rescue version carrying a Fregaht (Frigate) 
paradroppable lifeboat and radio search 
equipment converted from the Tu-16T. 
Several Tu-16S were subsequently refitted 
as the Tu-16SP ASW version; 

¢ Tu-16G (Tu-104G). Several production 
Tu-16 were stripped of armament and trans- 
ferred to Aeroflot for use as aircrew trainers 
(to ease the Tu-104 airliner's service intro- 
duction) and as mailplanes; 

e Tu-16Z tanker (Tu-16Yu, izdeliye 'HZ). 
114 Tu-16 were converted into wing-to-wing 
IFR tankers for working with sister ships 
operated by the DA and the AVMF; 

*Tu-16N and Tu-16NN tankers. WS 
conversions of Tu-16s as hose-and-drogue 
tankers for the DA working with the Tu-22; 

* Tu-16M (M-16, izdeliye 'NM'). Retired 
examples of the Tu-16 used as radio- 
controlled target drones; 

e Tu-16KS (Tu-16K, aircraft 'NKS'). Mis- 
sile strike version with two KS-1 Kometa 
(Comet) jet-propelled ASMs, series-built at 
Factory No.22. 107 examples produced for 
the AVMF; 40 were supplied to Indonesia 
and Egypt, the remainder were subse- 
quently refitted as the Tu-16KSR-2 version; 

¢ Tu-16KSR-2 (TU-16K-16, izdeliye 
'NKSR-2', 'NK-3') missile strike version with 
KSR-2 rocket-propelled ASMs refitted from 
Tu-16A and Tu-16KS as the basis of the K-16 
long-range ASM system; 

* Tu-16K-11-16  (izdeliye 'NK-11-16', 
‘NK-2') missile strike version with KSR-2 or 
KSR-11 ASMs forming the basis of the K-11 - 
16 ASM system. Refitted from the Tu-16A, 
examples were supplied to Egypt and Iraq; 

¢ TU-16K-26 (aircraft 'NK-26', 'NK-4') 
missile strike version with KSR-2, KSR-11 


and KSR-5 ASMs forming the basis of the 
K-26 ASM system and converted from the 
Tu-16A and Tu-16K-11-16; 

¢ Tu-16K-26P (izdeliye 'NK-26P') missile 
strike version with KSR-2, KSR-11, KSR-5 
and KSR-5P ASMs. Basis of the K-26P ASM 
system and converted from the Tu-16K-26; 

¢ Tu-16KRM (izdeliye 'NKRM') carrier for 
air-launched KRM target drones; 

¢ Tu-16K-22. Used for testing and devel- 
oping elements of the K-22 ASM system; 

*Tu-16K-10 (izdeliye 'NK-10', 'NK-1') 
Missile strike version with K-1OS ASM and 
the basis for the K-10 anti-shipping ASM 
system. 150 were built at factories Nos 22 
and 1 for the AVMF and later updated as 
Tu-16K-1 ODs to carry the K-1 OSD ASM as the 
basis for the K-10D ASM system; 

¢ Tu-16K-10-26 (izdeliye 'NK-10-26', 
'NK-6'). An update of the Tu-16K-10 capable 
of carrying a K-1 OS ASM and two KSR-5 anti- 
radar missiles. Variants were outfitted as the 
Tu-16K-10-26N and Tu-16K-10-26P; 

¢ Tu-16K-10-26B (izdeliye 'NK-10-26B’, 
'NK-6B'). As above, but with additional 
underfuselage bomb racks; 

¢ Tu-16R (aircraft '92', izdeliye 'NR'). 70 
examples of this photo-reconnaissance and 
Elint version were built at Factory No.1 

¢ Tu-16RM. 23 examples of the Tu-16K-10 
were converted into reconnaissance aircraft 
by the AVMF; 

¢ Tu-16P (Tu-16SPS, izdeliye 'NP'). 144 
examples of this ECM version were built at 
Factory No.1. Subsequently other produc- 
tion Tu-16s were converted for ECM; 

¢ Tu-16Ye ECM aircraft; 

¢ Tu-16 Yolka' (izdeliye 'NYe'). 42 exam- 
ples of this version equipped with passive 
and active ECM were built at Factories Nos 
1 and 64; 

e Tu-16 Tsiklon' (Cyclone). Two Tu-16K- 
26s were converted as civil weather research/ 
cloud-seeding aircraft; 

¢ Tu-16LL. Nine Tu-16s converted for 
aero engine development were operated by 
LII. Many other specialised adaptations of 
the Tu-16 were also made to study aircraft 
systems and equipment; 

e Xian H-6. A version of the Tu-16 built 
under licence in the People's Republic of 
China. A total of 120 were produced, and the 
following variants (other than the basic H-6) 
are known: 

¢ H-6A - a bomber version with updated 
systems; 

e H-6D (aka H-6 IV, export designation 
B-6D) naval missile strike version similar to 
the Tu-16KSR-2, armed with two YJ-6L 
(C-601 Silkworm) orYJ-61 (C-611) missiles; 

e H-6E - a further update of the H-6A; 

¢ H-6H - an upgrade of the H-6D missile 
strike aircraft featuring updated avionics and 
lacking defensive armament; 
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An Iraqi Air Force Tu-16 serialled '509'. The Middle Eastern (Iraqi and Egyptian) Tu-16s were the only 
ones to wear camouflage schemes. 
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Top to bottom: The first prototype Tu-16 ('88/1'); a typical production Tu-16 sans suffixe bomber; a 
Tu-16KS missile strike aircraft; a Tu-16KSR-2-5 missile strike aircraft; a Tu-16R reconnaissance aircraft 
with SRS-1 and SRS-4 ELINT packs; a Tu-16P active/passive ECM aircraft; a Tu-16K-10 missile strike 
aircraft withe the K-1 OS missile lowered into pre-launch position; and a Tu-16K-10-26 in cruise 
configuration. 
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¢ H-6H updated with four missile pylons 
instead of two and probably armed with 
YJ-8 missiles; 

¢ HY-6 (H-6U) - a two-point hose-and- 
drogue IFR tanker version working with 
Shenyang J-8D interceptors; 

¢ H-6DU - a similar tanker conversion of 
the H-6D; 

¢ H-6l - a development aircraft with four 
Rolls-Royce Spey turbofans (two in the wing 
roots and two in underwing pods) instead of 
WP-8 (licence-built RD-3M-500) turbojets. 

The first production examples of the 
Tu-16 began to enter WS service in early 
1954, the first deliveries being made to the 
402nd TBAP (Heavy Bomber Regiment) at 
Orsha. Shortly afterwards the Tu-16 and its 
various versions entered service with the DA 
and the AVMF in large numbers. Indepen- 
dent reconnaissance and ECM regiments 
also took delivery of their appropriate ver- 
sions. By the second half of the 1950s the 
Tu-16 had almost completely replaced the 
piston-engined Tu-4, and in the 1960s the 
majority of DA bomber units and AVMF 
minelayer and torpedo-bomber regiments 
had converted to ASM-equipped versions 
with the primary task of strikes against ship- 
ping and attacking land targets located in 
the European, Asian and Pacific theatres of 
operations. The availability of the Tu-16 with 
powerful up-to-date ECM equipment in the 
1970s enabled ECM to be applied to specific 
parts of a theatre of operations and facilitate 
missions by groups or larger formations of 
strike aircraft. The Tu-16 continued to pro- 
vide this function until it was withdrawn from 
service in the late 1980s and early 1990s. 

The Tu-16 was first supplied to other 
nations at the end of the 1950s when two 
examples were delivered to the People's 
Republic of China as pattern aircraft for 
licence production there. In the early 1960s 
Egypt and Indonesia each received two 
regiments of Tu-16KSs. Nearly all of the 
Egyptian machines were destroyed on the 
ground in the first hours of the Six-Day War, 
but those supplied to Indonesia and flown 
by Soviet aircrews took part in various 
shows of strength during local conflicts. 
After the immense losses suffered by the 
Egyptian Air Force in June 1967, Egypt was 
supplied with a squadron of Tu-16T torpedo- 
bombers and a number of Tu-16K-11-16 
ASM carriers and Tu-16R spyplanes which 
were involved in military operations over the 
Sinai Peninsula. The Tu-16P was used dur- 
ing the invasion of Czechoslovakia in August 
1968 to cover the deployment of tactical and 
military transport aircraft units. In the 1970s 
the Tu-16K-11 -16 was supplied to lraq where 
it was used in the war with Iran in 1980-88. 

The last conflict in which the Tu-16 
played a part was the Afghan War when it 
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bombed Mujahideen guerrilla positions, 
using large and extra-large bombs, after 
which the terrain resembled a lunar land- 
scape. The ECM provided by Tu-16Ps 
jammed ground radars and the radars of 
Pakistani interceptors during Soviet air oper- 
ations. 

In the WS and the AVMF the Tu-22M2 
and later the Tu-22M3 began replacing the 
Tu-16 in both bomber and missile strike reg- 
iments but the type served on with recon- 
naissance and ECM units. By the mid-1990s 
all remaining Tu-16 had been withdrawn 
from active duty and mothballed or put to 
other uses. With this the Tu-16 ended almost 
fifteen years of development and opera- 
tional use as one of the most successful air- 
craft produced by the Tupolev OKB and one 
of the most successful bombers designed in 
the post-World War Two period. 


Specifications of the Tu-16A 2 x RD-3M500 





Length 35.2 m 

Wing span 32.989 m 
Height 9.85 m 

Wing area 164.65 m' 
Normal take-off weight 75,800 kg 
Bomb load 3,000-9,000 kg 
Maximum speed at 10,000 m 960 km/h 
Service ceiling 12,800 m 
Range 5,800 km 
Armament 7 x AM-23 cannons 
Crew 6 





'92' (Tu-16R) long-range 
reconnaissance aircraft 

The reconnaissance version of the Tu-16 
bore the OKB designation '92'. 
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Above: Despite wearing Egyptian Air Force insignia, Tu-16R '4380' was one of several operated by Soviet 
crews in the interests of both Soviet and Egyptian governments in the 1960s. 


'90' long-range bomber (project) 

The Tu-16 long-range bomber ('88') was ini- 
tially commissioned and projected to be 
powered by two AL-5 engines, although a 
project version with two AM-3 engines was 
also prepared. This latter became the pre- 
ferred version for further development, but in 
the course of working outthe final form of the 
'88' 2AM-3 it was decided to continue work 
on the version with two AL-7 (TR-3F) engines 
as an 'insurance policy'. The OKB prepared 
a technical proposal for the project, allocat- 
ing the OKB number '90' (aircraft '88V90'). 
Apart from its engines, the '90' was other- 
wise virtually identical to the '88' but since 
the thrust of the AL-5 was half that of the 


AM-3, the '90' project was for a four-engined 
aircraft. Two configurations were proposed: 
the first with two engines in housings adja- 
cent to the fuselage like the Tu-16 plus two 
engines mounted under the wings at two- 
thirds span, and the second with all four 
engines mounted under the wing at one 
third span. In the first version the main 
undercarriage legs retracted into the wing 
housings like the Tu-16, and in the second 
they retracted into the underwing engine 
nacelles. In both versions the auxiliary out- 
rigger undercarriage legs under the outer 
wing sections (as on the draft '88' project) 
were retained. The layout of the fuselage 
was no different to the '88' with AM-3 





The projected '90' bomber (the second to be thus designated) with two TV-12 turboprops. The high position 
of the engine nacelles is due to the need to provide adequate tip clearance for the AV-90 contraprops. 
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engines. The success of the AM-3 powered 
'88' made further work on the '90' unneces- 
sary. 

Somewhat later, at the initiative of 
Sergey M. Yeger, the OKB explored the idea 
of adapting the Tu-16 to take two TV-12 tur- 
boprops. This project was also given the 
OKB number '90'. The problems of installing 
the new engines with their large-diameter 
propellers on the Tu-16, which would have 
necessitated a major revision of the fuselage 
as well as changes to much of the wing and 
part of the fuselage, made the idea impracti- 
cable although first estimates were that it 
would have increased the aircraft's range at 
the expense of some sacrifices in maximum 
and cruising speeds. 
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Above: An artist's impression of the ‘aircraft 103' derivative of the Tu-16, showing the enlarged engine 
housings with vertically paired VD-7 turbojets. '97' long-range transonic bomber 














j l j a 
j n f TONNHBHDbIE K MATPOHHDIV ALLWK KOPMOBOK YCTAHOBKU , EMKOCTbD KOPMOBAAR YCTAHOBKA C 
: ae Gace Topnepa 45-56 MAH 300 chapa HOPMA NbHbIH soesanac - 200 chapa noB ku NYWKOU KANMBPA Z3 MM. 


(project) 

In the early 1950s the Tupolev OKB started 
work on large transonic and supersonic air- 
craft. The first such attempts were projects 
to update the Tu-16 into a transonic bomber 
(projects '97' and '103'). To improve the per- 
formance of the Tu-16 the OKB considered 
replacing the 8,750-kgp AM-3 engines by 
the more powerful 13,000-kgp VD-5 turbo- 
jets. The VD-5 had better fuel economy than 
the AM-3, and so the newer engines were 
intended to give a significant increase in 
speed while retaining, or even extending, 
the aircraft's range. And to realise the poten- 
tial of the new engines more fully the OKB 
proposed a new wing swept back 45° at 
quarter-chord. The combination of the new 
engines and new wings was intended to 
make the '97' transonic, but the work did not 
progress beyond the technical proposal 
stage and was further developed in the '103' 
and '105' projects. 


1d Asjodny 


a 
AETYUK NEPUCKONUYECKHMM NPULEN BDIXNONHAR TPYBA CNACATESIDHAG aie 
WTYPMAH ` KOPMOBOKW YCTAHOBKU TONMMBHDIE BAKK _ TODKA NAC-5M aan 
i DBuraTend TB-2M 3 i 



























T NY LNT 
-a pe tt 

















HI 
I 








s 

Ti 
AT 
it 
mi 


i 
' 
T 


G 
Le 
iin 


li 


a$ 
8 


oF 


: 









| 


G 
. 

E 

Lay) 





f 


\ 











A cutaway drawing showing the internal layout of the Tu-91 torpedo-bomber. 
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'103' long-range transonic bomber 
(project) 

In the development plan for the '97' project 
design studies for a version with the OKB 
number '103' were made. This was a deriva- 
tive of the Tu-16 with four VD-7 turbojets, 
each with a maximum thrust of 11,000 kgp, 
or four AM-13s (each comprising a pair of 
coupled AM-11). The engines were to be 
located in enlarged fairings adjacent to the 
fuselage, like those of the Tu-16. The wings 
were swept back 45°, the fuselage was iden- 
tical to that of the Tu-16. Like the preceding 
'97', the '103' project was not taken further. 


'91' (Tu-91) experimental dive-bomber/ 
attack aircraft and torpedo-bomber 
In the early 1950s the OKB started work on 
carrier-borne aircraft for the Soviet Navy's 
planned light and medium aircraft-carriers. 
In 1950 B. M. Kondorskiy's design team 
explored the '509' twin-engined torpedo- 
bomber project which resembled the '81' 
and '82', featuring a suitably re-stressed air- 
frame, an arrester hook and folding wings. 
This never went beyond the early project 
stage, but the OKB's subsequent work on a 
carrier-borne aircraft was centred on a pro- 
ject for a torpedo-bomber and ground- 
attack aircraft given the designation '91'. 

Tupolev appointed V. A. Chizhevskiy, for- 
merly one of the heads of the Special Design 
Bureau (BOK), as chief designer for the pro- 
ject, with V. I. Bogdanov as chief engineer, A. 
M. Shoomov being responsible for the pow- 
erplant, M. G. Pinegin for the equipment and 
D. A. Gorskiy for the armament. At the first 
stage of the project P. O. Sukhoi, who had 
considerable experience in designing 
ground-attack aircraft, acted as consultant. 

In the spring of 1953, when project work 
on the '91' was proceeding at full speed, the 
Soviet military and political top brass 
suffered one of its habitual lapses of interest 
in the idea of building aircraft carriers and 
the AVMF changed its requirements for the 
project. What it wanted now was a similar 
but shore-based aircraft. 

On 29th April 1953 the Soviet Council of 
Ministers issued Directive No.1138-470 for 
the '91' dive-bomber/torpedo-bomber with a 
single Kuznetsov TV-2M turboprop engine. 
The '91' was to be able to dive-bomb ships 
and ground targets, drop torpedoes and 
carry out low-level attacks against ground 
targets. It was to be able to operate from 
paved and unpaved airfields of modest size. 

The OKB's draft project for the '91' was 
for an all-metal low-wing monoplane with a 
single turboprop engine, a conventional tail 
unit and a tricycle undercarriage. Among the 
aircraft's unusual features was the placing of 
the TV-2M engine (at first it was to be a TV-2F 
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Above: A model depicting the definitive project configuration of the Tu-91. 


providing 6,250 ehp, with the intention to 
increase its maximum output later to 7,000- 
7,650 ehp) behind the cockpit. Torque was 
transmitted to the reduction gearbox in the 
fuselage nose via a long drive shaft which 
passed through the cockpit between the 
pilot's and the navigator's seats and drove 
contra-rotating reversible-pitch three-blade 
propellers. 

Another unusual feature was the under- 
carriage. The two main legs retracted 
inwards into the wing centre section, con- 
tracting as they did to occupy the minimum 
possible space. The aircraft had a varied 
and effective complement of offensive and 


defensive armament, including torpedoes, 
bombs, mines, unguided rockets in special 
extensible pods, two Afanas'yev/Makarov 
AM-23 cannons in the outer wings and a 
remote-controlled tail gun position with a 
single AM-23. The _ offensive firepower 
unleashed by a single '91' equalled a broad- 
side from a heavy cruiser. To protect the 
crew during low-level attacks the airframe 
incorporated armour: the forward section of 
the fuselage, including the cockpit, was built 
as an armoured box. The combination of 
steel, aluminium armour and bullet-proof 
glass, together with the efficient placing of 
armour plate and its incorporation in the 








Top and above: Two aspects of the Tu-91 during manufacturer's tests, showing the large diameter of the 
contraprops and the impressive faired exhaust pipes. 
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A three-view of the Tu-91. 


airframe provided the necessary degree of 
protection for a comparatively small weight. 

Despite the unusual nature of the 
assignment and the many unorthodox 
design features used, the Tupolev OKB 
encountered few difficulties while working 
on the '91'. In September 1953 the mock-up 
review commission approved the design 
and in April the following year the prototype 
was completed. After all the delays and 
ground checks test pilot D. V. Zyuzin and test 
navigator K. I. Malkhasyan made the first 
flight on 2nd September 1954. The first 
phase of manufacturer's tests lasted until 
21st January 1955 and gave the aircraft, 
which had delivered a good performance, a 
positive assessment. 

Between the end of January and the end 
of April the aircraft underwent joint trials 
which confirmed the verdict of the manufac- 
turer's tests. It was then recommended for 
series production. At the same time its 
rocket armament system and its engine 
installation were revised. In the summer of 
1955 the '91' was sent to the Black Sea for 
naval trials. In the opinion of the air and 
ground crews the machine was successful 
and needed by the Navy, but its subsequent 
fate was not a happy one. For purely 
subjective reasons (Khrushchov turned the 
aircraft down) all further work was termi- 
nated. As a result, the USSR lost an excellent 
close-support aircraft for both ground and 
naval forces which possessed unique 
performance and combat potential. A similar 
fate befell the Il'yushin IL-40 jet-powered 
ground-attack aircraft which was under 
development at approximately this time. 

While the trials were under way, the OKB 
was preparing to place the '91' in production 
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at Factory No.31 in Tbilisi, Georgia. The pro- 
duction documentation was prepared and a 
second prototype, which would have served 
as a pattern aircraft for production, was par- 
tially completed. This had a wider cockpit 
and revised equipment, as well as alter- 
ations requested by the factory for the pro- 
duction series. Project work on versions of 
the original design, including ASW, conver- 
sion trainer and ECM versions began at the 
same time but all these came to an end 
when work ceased on the basic version. 

The experience of local wars in the 
Middle East, Vietnam and other 'hot spots' in 
the world forced military thinking to return to 
the concept of a well-protected, heavily 
armed subsonic machine for close support. 
This was realised in the 1970s and 1980s 
when the Soviet Su-25 and IL-102 and the 
American Republic A-10 and Northrop A-9 
attack aircraft appeared. 


Specifications of the '91' 





Length 15.955 m 
Wing span 16.4 m 
Height 5.06 m 
Wing area 47.47 m- 


Normal take-off weight 
Bomb/mine/torpedo) load 
Maximum speed at 8,000 m 


12,850-13,250 kg 
1,040-1,500 kg 


without external stores 800 km/h 
Service ceiling 11,600 m 
Service range 2,190-2,350 km 
Armament 3 x AM-23 cannons 
36xTRS-132 or 
120 xTRS-85 rockets 
Crew 2 





The Tu-95 bomber/Tu-142 ASW 
aircraft family 

'95' (Tu-95, izdeliye V) intercontinental 
strategic bomber 

The '85' had achieved a range of about 
12,000 km with a top speed of around 600 
km/h, but the year of 1951 was nearly here 
and in the USA the Boeing Company was 
hard at work on its B-52 Stratofortress inter- 
continental jet bomber with an anticipated 
speed of 1,000 km/h to replace the piston- 
engined Convair B-36 - whose performance 
already exceeded that of the '85'. The 
Korean War was already demonstrating the 
futility of further developing piston-engined 
bombers, and it appeared that the USSR 
could once again be left behind in the tech- 
nological race. It was essential to create a 
strategic bomber meeting the needs of the 
day. The deadlines were uncompromising. 
The new bomber had to enter WS service 
no later than 1954, the year in which the 
Kremlin anticipated the outbreak of nuclear 
war with the USA. Both the Tupolev OKB and 
the newly re-formed Myasishchev OKB were 
directed to work on the new bomber which 
was to be powered by four AM-3 turbojets, 
possess a top speed of 900-1,000 km/h and 
be able to reach the USA - a distance of no 
less than 13,000 km as the crow flies - with 
a bomb load of 5,000 kg. 

The Myasishchev OKB selected the new 
powerful AM-3 turbojets for their VM-25 pro- 
ject (the future M-4). The Tupolev OKB, in 
collaboration with TsAGI, had made 
exploratory forays into possible configura- 
tions for a strategic bomber and had been 
compelled by the technical constraints of 
the time to opt for piston engines. However, 
with the advent of promising Soviet designs 
for powerful and comparatively fuel-efficient 
turbojet and turboprop engines in the late 
1940s, the research switched to machines 
powered by these engines. 

The origin of work on the intercontinen- 
tal bomber given the in-house designation 
'95' and the official designation Tu-95 
[izdeliye 'V') can be dated to the spring of 
1950 when B. M. Kondorskiy's team began 
draft project work on the future aircraft. The 
overall configuration and essential parame- 
ters were more or less clear: a machine with 
swept wings and tail surfaces, with dimen- 
sions and a fuselage layout similar to the 
Tu-85 and a take-off weight in the order of 
150,000 kg. As far as powerplants were con- 
cerned, the team carried out a great deal of 
work on a range of possibilities - using either 
turbojets, turboprops or a combination of 
both. The final recommendation was for four 
turboprops, each providing 12,000-15,000 
ehp for take-off, with a specific fuel con- 
sumption of 0.25 kg/ehp at cruise power. 
With a take-off weight of some 200,000 kg, 


this would guarantee a service range of at 
least 13,000 km and a speed in the order of 
800 km/h. The version with four AM-3s 
yielded an estimated range of no more than 
10,000 km and a speed of about 900-950 
km/h. Tupolev was fully aware that only the 
turboprop version would have the necessary 
range, although the VVS and MAR once 
apprised of the VM-25 project, insisted that 
Tupolev should also use four turbojet 
engines. Subsequently, when the proto- 
types were tested, the calculations made by 
the Tupolev OKB were vindicated: the Tu-95 
achieved a service range of over 14,000 km, 
while the M-4 had a range of some 9,000 km. 

The only really viable Soviet turboprop 
engine at that time was Kuznetsov's TV-2F, a 
development of the German Junkers Jumo 
022 with a take-off rating of 6,250 ehp. But, 
since the future Tu-95 needed a turboprop 
with an output no lower than 12,000 ehp, it 
was decided to couple the TV-2F engines on 
the experimental aircraft, with the future 
option of using the promising Kuznetsov 
TV-12 which would provide the necessary 
output. At the same time a unique reduction 
gearbox for the engine/propeller combina- 
tion was devised, the 2TV-2F driving very 
large four-bladed contra-rotating propellers. 

The decision to use four turboprops 
limited the options as to where the engines 
should be placed - either on the wings or 
under them. From this emerged the unique 
combination of wings swept back 35° at 
quarter-chord and four powerful turboprops 
with tractor propellers. 

On 11th July 1951 the Soviet Council of 
Ministers issued Directive No.2396-1137 
calling for the design and construction of 
two versions of a fast long-range bomber: 
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Above: A model of the ‘95/1’ powered by 2TV-2F coupled engines. No photos of the real thing have survived. 


the first with four 2TV-2F coupled turboprops 
to be ready for flight testing in September 
1952 and the second with four TV-12 turbo- 
props to be ready for flight testing in the 
September of the following year. 

Within four days the matter of series pro- 
duction was resolved. The OKB and Factory 
No.18 were to ensure production entry in 
early 1953. On 15th July 1951 the technical 
projects section under S. M. Yeger began 
draft design work, and in August that year 
the VVS issued its own specifications. The 
bomber was to have a service range of 
15,000 km, a technical range of 17,000- 
18,000 km, a top speed of 920-950 km/h, a 
service ceiling of 13,000-14,000 m and a 
take-off run of 1,500-1,800 m. 

The draft project for the '95' was com- 
pleted in the autumn of 1951. According to 
this, the OKB could deliver a machine with a 








performance close to that required by the 
WS. A full-size mock-up was built at the 
same time, and in October 1951 construc- 
tion of the first prototype (the '95/1') with four 
2TV-2F engines began. 

From the very outset a considerable 
degree of responsibility lay with the 
structural strength section headed by A. M. 
Cheryomukhin with the flexible high aspect- 
ratio swept wings as one of the most critical 
elements. The wing structure had to be light- 
weight, strong and durable. For wings of the 
type to be used on the Tu-95 and the 
M-4, Cheryomukhin proposed that the exter- 
nal loading should be calculated for static 
instances of loading, taking into account the 
wing deformation in flight. Research carried 
out in conjunction with TsAGI and the Mya- 
sishchev OKB achieved a significant weight 
saving for the Tu-95's and M-4's wings. 








The first production Kuibyshev-built Tu-95 sans suffixe (‘6 Black’, c/n 5800101) shows off its tall landing gear (a necessity die to the large-diameter propellers) 


and the twin-wheel tail bumper. 
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Above: The same aircraft at a later date, reserialled '46 Black’. The number 4807 on the nose and tail is not the c/n but a ploy to deceive would-be spies. 


The '95' benefited from the most up-to- 
date flight and navigation equipment that 
Soviet industry was then able to provide. A 
particular feature of the avionics was the use 
of aluminium wire in the electric system - a 
feature subsequently applied to all large 
Soviet aircraft. Electro-thermal de-icing, an 
effective engine-starting system and auto- 
matic engine controls were also incorpo- 
rated. 

A peculiarity of the '95' was the absence 
of irreversible hydraulic actuators on such a 
heavy and high-speed machine. The 
Tupolev OKB was still Suspicious of these 
and Tupolev's famous remark that 'the best 
control actuator is the one that stays on the 
ground' still held sway. Ejection seats were 
also omitted to reduce the weight of the air- 
craft and add to the comfort and conve- 
nience of the crew. In the OKB's opinion this 
was perfectly acceptable, given the speeds 
at which the Tu-95 was to fly. 
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All these and other complex problems 
involved in the design of a new aircraft were 
successfully dealt with by the Tupolev team 
and the other aircraft industry and miscella- 
neous enterprises and organisations 
involved. To co-ordinate all these compli- 
cated issues Tupolev placed his close assis- 
tant N. I. Bazenkov in overall charge; 
Bazenkov later served for many years as 
chief designer for all the aircraft of the Tu-95 
and Tu-114 family; after his death in the 
1970s he was succeeded by N. V. Kirsanov. 
At the end of the 1980s D. A. Antonov took 
over this responsibility from Kirsanov. 

The first prototype was completed by the 
autumn of 1952. Manufacturer's tests began 
on 20th September, the first flight being 
made on 11th November by a crew com- 
prising captain A. D. Perelyot, co-pilot 
V. R Marunov, flight engineer A. F. Chernov, 
navigator S. S. Kiri-chenko, chief engineer 
N. V. Lashkevich ef a/. During the seven- 
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teenth flight on 11th May 1953 the No.3 
engine disintegrated after the failure of a 
gear in the reduction gearbox and the '95/1' 
crashed. Perelyot, Chernov, Kiri-chenko and 
A. M. Bol'shakov, a test engineer, lost their 
lives. The tragedy could have had serious 
consequences for the future fate of the 
Tu-95. MAP was already considering replac- 
ing the Tu-95 by the M-4 in production and 
terminating further work on the Tupolev 
machine. It was only thanks to the grim 
determination and patriotic courage of 
Tupolev and his colleagues that the Tu-95 
programme was saved and work continued 
on the second prototype, the '95/2' powered 
by four TV-12 engines. 

Design work on the '95/2' started in Jan- 
uary 1952 and, due to the high level of com- 
monality with the first machine, was 
completed within a month, with construction 
beginning at once. Apart from the engines, 
the second machine differed in having a 
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A cutaway drawing of the Tu-95 from the project documents. 
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lower empty weight, improvements to the 
airframe design and a more complete fit of 
equipment and weapons. The airframe of 
the '95/2' was finished in November 1952 
with constant changes resulting from work 
on the first machine until the summer of 
1954, so that it was not until December 1954 
that the TV-12 engines were fitted. On 21st 
January 1955 the aircraft was handed over 
for manufacturer's tests and the '95/2' made 
its first flight on 16th February with test pilot 
Mikhail A. Nuykhtikov and co-pilot Ivan M. 
Sookhomlin at the controls. Manufacturer's 
tests and adjustments lasted almost a year. 
During the tests in September 1955 the 
'95/2' made a flight covering 13,900 km, 
releasing a 5,000-kg bomb load over a tar- 
get range en route. In this flight the aircraft's 
take-off weight was 167,200 kg, its cruising 
speed 750 km/h, its maximum speed 880 
km/h and its service ceiling 12,150 m. 

While the manufacturer's tests were 
taking place, series production of the Tu-95 
had begun at Factory No.18 with the first two 
production examples rolled out in August 
1955. Both of these, together with the '95/2', 
were submitted for state trials which began 
in May 1956, the first stage lasting until 
August. In the course of these the '95/2' 
achieved a range of 15,040 km. As a result 
of the trials it was decided to install updated 
NK-12M engines with greater take-off power 
and to increase the aircraft's fuel capacity. 
One of the production examples was modi- 
fied to this standard, with an increased take- 
off weight of 182,000 kg and a fuel load 
increased from 80,000 to 90,000 kg. This 
updated aircraft designated Tu-95M (modi- 
fitseerovannyy) was to serve as the pattern 
for series production. Its flight testing ended 
in the autumn of 1957. The Tu-95M had atop 
speed of 905 km/h, a service ceiling of 
12,150 m and a range of 16,750 km. 

On 26th September 1957 the Tu-95 was 
accepted for service with the performance 
figures of the Tu-95M. In operational service 
the Tu-95's range was 12,100 km and the 
Tu-95M's 13,200 km. The OKB's seven 
years' work had been crowned with suc- 
cess. The USSR now had a first-rate strate- 
gic bomber able to deliver nuclear weapons. 

Codenamed Sear by the NATO, the 
Tu-95 in its various versions, including the 
Tu-142 ASW derivative, remained in produc- 
tion until the first half of the 1990s. In the 
course of its long life the Tu-95 was updated 
more than once, its final versions. still 
remaining in service with the Russian Air 
Force and Russian Navy. For forty years it 
served as the basis for bombers, long-range 
reconnaissance aircraft, over-the-horizon 
(OTH) targeting aircraft and a whole series of 
missile carriers, ASW aircraft and various 
test and experimental aircraft. Its longevity 
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Above: A three-view of the Tu-95M. 








This aircraft coded '44 Red' is a nuclear-capable Tu-95A, as indicated by the white-painted undersides. 
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Above: A cutaway drawing of the Tu-95K - the first missile strike version. Note how the missile's tail is accommodated inside the weapons bay. 





Above: The second prototype Tu-95K. Note the K-20 cruise missile semi-recessed in the belly and the shutter closing the missile's air intake, preventing the 


turbojet engine from windmilling in flight. 


matches that of its American counterpart, 
the B-52, and, as regards the number of ver- 
sions, it is surpassed among heavy combat 
aircraft only by the Tu-16. Here is a brief list 
of the Tu-95's numerous versions: 

¢ Tu-95 (izdeliye 'V'). Production version 
of the second prototype ('95/2') with NK-12 








engines. In comparison with the prototype 
the production version had a longer fuse- 
lage, a 172,000-kg TOW and a service range 
of 12,100 km with a 5,000-kg bomb load. 31 
were built between 1955 and 1958. Subse- 
quently the Tu-95 was updated with NK-12M 
and NK-12MV engines and new equipment; 


¢ Tu-95A. A version of the production 
Tu-95 equipped to carry nuclear and 
thermo-nuclear weapons; 

¢ Tu-95M (izdeliye 'VM'). Updated ver- 
sion of the Tu-95 with 15,000 ehp NK-12M 
engines, greater fuel capacity, a take-off 
weight increased to 182,000 kg and aservice 








The sole Tu-95M-5 converted from a Tu-95M in 1976. The two KSR-5 anti-radar missiles carried on pylons under the wing roots are clearly visible. 
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Above: A cutaway drawing showing the internal layout of the Tu-95RTs over-the-horizon targeting aircraft. 


range extended to 13200km. 31 examples 
were built; 
e TU-95MA (first use of designation). 


Nuclear-capable version similar to the 
Tu-95A (ahtomnyy); 
e Tu-95U (izdeliye W) and Tu-95MU 


(izdeliye 'VMU'). Tu-95s and Tu-95Ms modi- 
fied as conversion trainers; 

¢ Tu-95MR (izdeliye 'VR'). Four Tu-95Ms 
built as strategic reconnaissance aircraft; 

e Tu-95RTs (izdeliye 'VTs'). Reconnais- 
sance/OTH targeting aircraft for naval mis- 
sile systems  (razvedchik-tseleookazahte!'’). 
53 examples were built; 

* aircraft '96'. An experimental high-alti- 
tude bomber (described separately); 

¢ aircraft '99'. Projects with VD-7 or AL-7 
turbojet engines; 

¢ aircraft '116'. Two production Tu-95s 
converted into VIP transports; 

¢ Tu-95DT. A project for converting the 
Tu-95 into a military transport/troopship air- 
craft (desahntno-trahnsportnyy); 

¢ Tu-95V (order 242). A modification of a 
production Tu-95 to carry the 100 megaton 
‘lvan' H-bomb; 

¢ Tu-95N (order 236). An experimental 
modification as a 'mother ship' for the Tsybin 
RS rocket/ramjet powered aircraft; 

¢ Tu-95S. Projected modification of the 
Tu-95 to carry the Tsybin S-30 strategic 
cruise missile; 

e Tu-95 (order 244). A production 
Tu-95M with increased fuel capacity; 

e Tu-95M-5. Experimental modification 
of a Tu-95M as a launch platform for KSR-5 
anti-radar missiles; 

e Tu-95LAL. A _ ‘flying laboratory’ for 
research into nuclear aircraft engines 
(letayushchaya ahtomnaya_ laboratoriya); 

¢ Aircraft '119'. A project for up-dating 
the Tu-95M with nuclear engines (2 x 
NK-12M + 2xNK-14A); 

e Tu-95LL. A testbed for turbojet 
engines. A conversion of the '95/2' proto- 
type; 

¢ Tu-95K (aircraft 'VK'). ASM carrier for 
Kh-20 and basis for the Tu-95K-20 (K-20) 


US Navy 
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A Tu-95RTs is shadowed over international waters by US Air Force F-4E-36-MC Phantom llI (66-0328). 


strategic ASM system. 48 examples built; 

e Tu-95K-10. A project to re-equip the 
Tu-95K for carrying the K-10 ASM; 

e Tu-95KD (izdeliye 'VKD'). Production 
Tu-95K with IFR probe. 23 examples built; 

e Tu-95KM (izdeliye 'VKM'). Updated 
Tu-95K and Tu-95KD with new avionics and 
armed with the Kh-20M ASM; 


e Tu-95K-22 (izdeliye 'VK-22'). An update 
of the Tu-95KM to carry the Kh-22M ASM as 
the basis for the K-95-22 missile system; 

e Tu-95KU (izdeliye 'VKU'). Conversion 
trainer version of Tu-95K; 

e Tu-95KM. Tu-95K-22 equipped with 
radiation sampling pods. Production aircraft 
for radioactive fall-out sampling; 





Specifications of the production Tu-95 4 xNK-12&Tu-95MS4xNK-12MP 





Tu-95 
Length 46.17 m 
Wing span 50.04 m 
Wing area 283.7 nf 
Max TOW 172,000 kg 
Bomb load 12,000 kg 
Max speed 882 km/h 
Service ceiling 11,900 m 
Range 12,100 km 
ASM armament none 


Defensive armament 
Crew 12 


6 x AM-23 cannons 


TU-95MS 


49.13 m (including IFR probe) 
50.04 m 

289.9 rrr 

185,000 kg 

none 

830 km/h 

10,500 m 

10,500 km 

6xKh-55M cruise missiles 
2 x GSh-23 cannons 

7 
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Above: Tu-95MS '31 Blue’ operated by State Flight Test Centre (GLITs) at Viadimirovka AB, Akhtoobinsk. 


¢ Tu-95KM 'mother ship'for the Mikoyan 
'105.11' experimental fighter aerospace- 
plane (the ‘Spiral’ programme); 

¢ Tu-95M-55. The Tu-95M-5 refitted for 
testing and development of the Tu-95MS' 
missile armament; 

¢ Tu-95MS-6 and Tu-95MS-16. Carrier 
for six or sixteen Kh-55 cruise missiles, 
based on the Tu-142M airframe; 

¢ Tu-95MA (second use of designation). 
Experimental modification of the Tu-95MS to 
carry a long-range ASM. 

The Tu-95 entered service with the 
1006th TBAP based in the Ukraine in 1955. 
Deliveries of the first Tu-95K to the regiment 
began in 1959. Until the advent of ICBMs, 
the Tu-95 was the main component of the 
Soviet nuclear deterrent. Aircraft and 
crews remained on constant alert and ready 
to use their nuclear weapons. After the 
deployment of strategic weapons systems 


against land targets, units equipped with 
the Tu-95K were redirected against carrier 
strike forces, with Tu-95MR strategic recon- 
naissance aircraft monitoring their activity 
and making photographic reconnaissance 
flights on behalf of the Soviet High Com- 
mand. From the outset the Tu-95K-22 was 
intended as an anti-shipping aircraft able to 
carry out reconnaissance as a secondary 
function. The Navy's Tu-95RTs aircraft car- 
ried out constant reconnaissance flights far 
over the oceans to track the movements of 
US and Allied vessels, keeping them and 
their naval groupings under constant threat 
of attack. 

The Tu-95MS missile strike aircraft 
entered DA service in 1982; in the late 1990s 
it formed a substantial component of the 
Russian nuclear triad. In 1989 production 
Tu-95MS aircraft established 60 records for 
speed and height with load. 


UOPJOS) Wye, 


'96' (Tu-96) experimental 
high-altitude intercontinental bomber 
Even while the Tu-95 was at the draft project 
stage, work was being carried out on a high- 
altitude version with the OKB designation 
'96' able to operate at an altitude of 16,000- 
17,000 m. The '96' was to differ from the '95' 
only in having high-altitude engines and a 
greater wing area. 

On 29th March 1952 the Soviet Council 
of Ministers passed Directive No. 1551-544 
whereby OKB-156 was charged with design- 
ing and building a high-altitude long-range 
bomber with four Kuznetsov TV-16 turbo- 
props based on the Tu-95. It was to fly at 
17,000 m over its target, with a maximum 
technical range at this altitude of 9,000- 
10,000 km, a speed of 800-850 km/h and a 
bomb load of 5,000 kg. The TV-16 was a 
derivative of the TV-12 providing a maximum 
take-off power of 12,500 ehp and a maxi- 
mum output of 12,000 ehp at an altitude of 
14,000 m and a speed of 850 km/h. 

The draft project was ready in March 
1953 and preparations for prototype con- 
struction were under way. However, the loss 
of the '95/1' and problems associated with 
the development of the TV-12 placed the 
entire Tu-95 programme in jeopardy. The 
whole attention of both the Tupolev OKB and 
the Kuznetsov OKB was concentrated on the 
'95/2' and the TV-12, so that all work on the 
'96' was put on hold under the future fate of 
the '95' had been resolved. Once the '95/2' 
had been cleared for manufacturer's tests, 
work on the '96' resumed. In 1955 the air- 
craft was completed, but then problems with 
the TV-16 engine began. The experimental 
TV-16, a more highly stressed engine than 
the TV-12, proved temperamental even while 
undergoing bench tests. Due to the large 
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'73 Black’, the sole prototype of the '96' - a re-winged Tu-95 featuring increased-area wings identical to those of the Tu-114 airliner. 
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number of failures, the Kuznetsov OKB was 
unable to develop the engine to the stage 
when it could be actually installed in an air- 
craft. As a result, it was not fitted to the '96', 
which had to undergo factory testing in the 
summer of 1956 with stock TV-12s. 

By then the WS had changed its ideas 
about the concept of a high-altitude strate- 
gic bomber and refused to accept a sub- 
sonic high-altitude bomber at a time when 
enemy air defence systems were being 
equipped with high-altitude supersonic 
fighters and surface-to-air missiles which 
gave such an aircraft little chance of survival, 
even at high altitude. Attention was trans- 
ferred to aircraft able to carry ASMs which 
could be launched outside the enemy air 
defence zone. The decision was therefore 
taken in March 1956 to cease work on the 
'96'. A similar decision was taken in the case 
of the 2M (VM-28) - a high-altitude version of 
the Myasishchev M-4. The '96' was later 
used for various types of experimental and 
test work until the end of the 1950s. The OKB 
worked on variants of the '96' (as aircraft 
'99') with four VD-7 and six AL-7 turbojets as 
well as on a carrier for the '100' parasite 
strike aircraft. 


'99' intercontinental bomber 
(project) 

After the loss of the '95/1' in May 1953, the 
OKB looked for possible alternatives to the 
Kuznetsov 2TV-2F and TV-12 engines. The 
Solov'yov D-19 turboprop then in the design 
stage had a similar rating to the TV-12, but 
studies were also made in installing new and 
fuel-efficient Dobrynin or Lyul'ka turbojets 
on the '95' and '96'. Aversion of the '96' with 
four 11,000-kgo VD-7 engines was _ pro- 
posed, and studies made for a version with 
six 6,500-kgp AL-7s. The engines were to be 
mounted in pods under the wings, as on the 
Boeing B-47. There were also other project 
versions, all known by the OKB number '99’, 
with new types of engines. 

The success of the Kuznetsov OKB in 
developing the TV-12 and increasing its reli- 
ability removed the need to consider alter- 
native power plants from the agenda, but a 
while later the idea of fitting the all-new 
Kuznetsov P-8 turboprops developed in the 
early 1950s to the Tu-95 and Tu-96 came up. 
However, they never got past the draft study 
stage. 


'119' (Tu-119) nuclear-powered 

experimental aircraft (project) 

In the late 1940s and early 1950s research 
on designing nuclear reactors to power 
ships was carried out in the USSR at the 
institute headed by Academician lgor' V. 
Kurchatov. Before long Academician Alek- 
sandr R Aleksandrov at the same institute 














| 





f qas aSa 
fifi th ini 
4 
F : F 
j J 
j r f ’ 
AA A OBLIMK BUA 
| CAMOAeTA ,96 
| 
Y ii 
l Z / 
wa _ asf 
(A RA d kS DAR rsrsr PES 
L WV nonce ngessa EINI  \ mansco 19001500N tem, ses or esas 
A three-view of the ‘96’ high-altitude bomber from the project documents. 
Specifications of the '96' 4 x TV-12/TV-16 
TV-12 TV-16 (estimated) 
Length 46.2 m 46.2 m 
Wing span 51.4 m 51.4 m 
Height 12.35 m 12.35 m 
Wing area 345.5 m 345.5 m> 
Normal take-off weight 155,000 kg 155,000 kg 
Maximum speed 880 km/h (at 6,400 m) 902 km/h 
Service ceiling 12,400 m 16,800 m 
Service range 15,000 km 16,800 km 
Armament 6 x AM-23 6 x AM-23 
Crew 8 8 


was also involved in researching the use of 
nuclear reactors to power aircraft. On 12th 
August 1955 the Soviet Council of Ministers 
passed Directive No. 1561-868 whereby the 
OKBs headed by Tupolev and Myasishchev 
were ordered to work on nuclear-powered 
aircraft; the Kuznetsov and Lyul'ka aero 
engine design bureaux were to develop 
nuclear-powered engines. For the WS the 
creation of nuclear-powered aircraft opened 
up prospects of endurance and range only 
limited by the physical and psychological 
endurance of the aircrew. Several versions 
of nuclear-powered engines based on ram- 
jet, turbojet and turboprop engines were 
studied together with the means of transfer- 
ring the heat energy to the powerplants, as 
well as various types of radiation shielding 
for both crew and equipment. 

In co-operation with other establish- 
ments and organisations the Tupolev OKB 
drew up am ambitious programme to design 
and develop large nuclear-powered aircraft 
covering two decades; it was to culminate in 
the 1970s and 1980s in a viable range of 


subsonic and supersonic aircraft of different 
types. The first stage was to devise a rig for 
ground tests, followed by flight tests to eval- 
uate the system and the radiation shielding 
for the crew. In response to a directive 
passed by the Soviet Council of Ministers on 
28th March 1956, the OKB began practical 
design work on a testbed conversion of the 
Tu-95 to test the effects of radiation on 
equipment and study methods of crew 
protection on a nuclear-powered aircraft. 
The project work on the ground rig and 
the installation of the reactor on the aircraft 
was carried out atthe Tomilino branch of the 
OKB headed by I. F. Nezval'. The radiation 
shielding on the ground rig and then on the 
Tu-95LAL (order 247) testbed involved mate- 
rials never before used in aircraft design, 
and entirely new technologies were needed 
to produce them. These were successfully 
acquired by the metallurgical section of the 
OKB under A. S. Fainshtein. The new aircraft 
shielding materials and the structural com- 
ponents made of them were produced with 
the co-operation of experts from the chemi- 
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Above: The Tu-95LAL - a heavily modified bomber used for research into nuclear aircraft powerplants. The tanks under the outer wings hold water. 
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Here, the reactor is lowered for maintenance. Note the ventral air intake for the reactor's heat exchanger. 
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cal industry, then tested by atomic energy 
experts and pronounced effective for use on 
the ground rig and on the Tu-95 testbed. 

In 1958 the ground rig was built and 
taken to the Semipalatinsk test range. Con- 
currently the nuclear power plant for the test- 
bed was prepared. To facilitate servicing the 
reactor on its rig and on the test bed, it was 
mounted on a special platform and, if nec- 
essary, this could be lowered from the air- 
craft's cargo bay. In the first half of 1959 the 
reactor was run experimentally on its rig and 
the set power output achieved. Now it was 
possible to move on to the aircraft test bed. 

The Tu-95LAL had been modified from a 
production Tu-95M which, in 1961, after the 
experimental reactor had been fitted was 
cleared for flight tests. Thirty-four were made 
between May and August 1961 by test pilots 
M. M. Nyukhtikov, Ye. A. Goryunov, 
M. A. Zhilaefa/; N. V. Lashkevich was in over- 
all charge of the aircraft. Flights were made 
with the reactor running and cold, the main 
objective being to check the effectiveness of 
the radiation shielding. The flight crew and 
research staff were all accommodated in the 
forward pressurised cabin where instru- 
ments recorded the degree of radiation. The 
tests showed that the radiation shielding 
was reasonably effective and encouraged 
further work on nuclear-powered aircraft 

The next important step in the develop- 
ment of a nuclear-powered aircraft was the 
experimental ‘119' (Tu-119). Like the 
Tu-95LAL this was based on the Tu-95 but 
with two of its standard NK-12M engines 
replaced by NK-14A engines with heat 
exchangers. Within the context of the work 
already undertaken, the Kuznetsov OKB 
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Above: This early-model Tu-142 sans suffixe shows the original 12-wheel main gear bogies and the chin fairing housing a thermal imager. 


began design work on the NK-14A turbo- 
prop while the Tupolev OKB prepared the 
draft project for the '119'. The NK-14A 
engines were to be ready for installation and 
flight testing early in the 1970s, followed by 
the use of four NK-14AS on an operational 
aircraft with very high endurance - specifi- 
cally an ASW version of the Tu-114 with 
nuclear-powered engines. But these plans 
were judged to be impractical and in the sec- 
ond half of the 1960s all further work was ter- 
minated. 


'142' (Tu-142) long-range 
anti-submarine warfare aircraft 

When nuclear-powered submarines armed 
with Polaris ballistic missiles appeared in the 
nuclear arsenal of the USA, Soviet ASW 
defences were called upon to detect and 
destroy them while the submarines were still 
outside their missile launch area. One 
approach to this in the early 1960s lay with 
long-range aircraft. In company with several 
other Soviet aircraft design bureaux the 
Tupolev OKB started work on designing 
such an aircraft, which would be equipped 
with the means for detecting and attacking 
the latest submarines of any potential adver- 
sary. From the outset the aircraft was seen 
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A Tu-142 sans suffixe in flight. The large ventral radome houses a Berkut (Golden Eagle) search radar. 


as the basic element in an autonomous 
seek-and-destroy system and was given the 
designation Tu-142. Initially the idea was to 
base the system on the Tu-95fv1 fitted with 
sonobuoy equipment and various types of 
ASW attack weapons. This aircraft, desig- 
nated Tu-95PLO {protivolodochnaya_ obo- 
rona - ASW), was to carry sonobuoys, depth 
charges, mines and anti-submarine homing 
torpedoes (with high-explosive or nuclear 
warheads). The maximum weapon load for 
the Tu-95PLO was to be 9,000 kg with which 
the aircraft was to have a patrol endurance 
of 3.5 to 10.5 hours, depending on the dis- 
tance of its patrol zone from the base. The 
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Tu-95PLO project made no provision for 
seeking and detecting submarines (a large 
surveillance radar, magnetic anomaly detec- 
tion (MAD) gear and a thermal imager). All 
these items would have to be carried by a 
second aircraft - a modified An-22 transport - 
able to accommodate the very bulky detec- 
tion systems first proposed by the Soviet 
electronics industry (that is, the system was 
a 'hunter-killer' pair). 

The successful design of much more 
compact electronic systems, however, soon 
enabled the ASW system to be designed as 
a single aircraft - the Tu-142 (izdeliye 'VP') 
which carried all the mission equipment and 
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A cutaway drawing of the Tu-95PLO ASW aircraft (the unbuilt forerunner of the Tu-142) from the project documents. Note the absence of the search radar. 
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Above: The prototype of the Tu-142M. Note the raised flightdeck roof, four-wheel main gear bogies and the MAD boom on top of the fin. 


attack weapons. The OKB suggested bas- 
ing this aircraft on the Tu-95RTs long-range 
OTH targeting aircraft then under develop- 
ment for the Navy. The suggestion was 
accepted, and on 28th February 1963 a 
Directive passed by the Soviet Council of 
Ministers directed the Tupolev OKB to 
design and build a new ASW aircraft. The 
special PNS-142  flight/navigation suite 
linked to the submarine detection and 
weapons systems was to facilitate the work 
of the Berkut (Golden Eagle) search radar. 
To extend the aircraft's use beyond ASW, it 
was proposed that the Tu-142 should also 
carry ELINT equipment, specifically the 
Kvadrat-2 (Square) and Koob-3 (Cube) sets. 

Stringent requirements as regards the 
aircraft's field performance were placed by 
the WS. At that time the WS Command and 
its technical services demanded that all 
newly developed aircraft should be able to 








operate from unpaved airfields. This was 
intended to reduce their vulnerability in the 
opening phase of hostilities when the air- 
fields would be knocked out. As a result, the 
OKB was obliged to redesign the main gear 
units to take twelve-wheeled bogies and 
provide double-slotted flaps. As the new 
bogies were significantly larger than those 
on the Tu-95, the size of the main gear fair- 
ings had to be increased. The wings were 
all-new, with a modern set of airfoils and an 
area increased to 289.9 m’. The rudder area 
was also increased to add 14% to its control 
effectiveness. 

Analysis of the defensive armament fit- 
ted to the Tu-95 family and the improvement 
in the potential adversaries’ air defence sys- 
tems led to the retention of only the tail gun 
position on the Tu-142. At the same time its 
ECM suite was expanded. Some proposals 
for new systems were not accepted: for 


example, no boundary layer control system 
was introduced and the idea of fitting an 
ejection system for the cabin crew received 
no support. Design work demonstrated that 
the greatly increased amount of new equip- 
ment would notfit in the original cabin on the 
Tu-95RTs and the decision was taken to 
stretch the forward fuselage by at least 1.5 m. 
This was not done on the first prototype 
Tu-142 but implemented on the second one. 

The Tu-142 prototype (c/n 4200 - that is, 
[Tu-1]42, Batch 0, aircraft 0) was built at the 
Kuibyshev Aircraft Factory where series pro- 
duction was scheduled. The first Tu-142 was 
completed by the summer of 1968. Out- 
wardly it closely resembled the Tu-95RTs, 
production of which was still continuing. The 
close kinship between the two airframes 
eased the transition to the Tu-142 in produc- 
tion. Like the Tu-95RTs, the Tu-142 had a sur- 
veillance radar under its fuselage to detect 








Three production Tu-142Ms operated by the Russian Navy's 444th Combat & Conversion Training Centre at Ostrov AB, including '90 Black’ and '93 Black’. 
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Above: The prototype of the Tu-142MRTs OTH targeting aircraft - a cross-breed between the Tu-95MS (hence the ‘duck bill’ nose) and the Tu-142M. 


surfaced submarines and subs travelling at 
periscope depth. Further aft were the bays 
for sonobuoys and attack weapons. The 
dorsal and ventral gun barbettes were 
deleted. The transmitter of the Oospekh 
(Success) data link system in the nose of the 
Tu-95RTs was replaced by a Gagara (Guille- 
mot) thermal imager in a smaller housing. 
New antenna fairings for the Leera (Lyre) 
data link system were fitted to the tips of the 
tailplane, which were less draggy than the 
Aria (Harp) system fairings of the Tu-95RTs. 

Tu-142 c/n 4200 was first flown on 18th 
June 1968 by a crew under test pilot 
|. K. Vedernikov. The second example (c/n 
4201) made its first flight at the production 
factory on 3rd September 1968. This had the 
new cabin lengthened by 1.7 m but lacked 
its full fit of mission equipment. On 31st 
October the third example (c/n 4202) with 
the fuselage stretch and a full avionics fit as 
stipulated by MAP and the WS in 1967 
made its first flight. Manufacturer's tests and 
state trials were carried out on all three 
machines. Essentially the trials concerned 
the satisfactory and efficient operation of the 
detection and attack systems. 

In May 1970 the first Tu-142 aircraft were 
delivered to the AVMF. After a whole series of 
tests and adjustments to meet the Navy's 
criticisms, the Tu-142 was accepted for 
AVMF service by a Council of Ministers 
Directive dated 14th December 1972. While 
trials and development work were in 
progress, series production of the Tu-142 
with its lengthened cabin and full equipment 
suite continued. Work also continued on 
improving the mission equipment it carried. 

Early operation experience, the fact that 
the AVMF had dropped the soft-field capa- 
bility requirement, and the wish to improve 
the aircraft's performance by reducing its 
empty weight led to a further radical update 
of the original aircraft. On Tu-142 c/n 4211 
the cabin was provided with bunks on which 
the crew could rest during long flights. On 
Tu-142 c/n 4231 the ineffective Gagara sys- 
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tem and part of the ECM equipment was 
removed, and the original four-wheel main 
gear bogies and associated smaller hous- 
ings were reinstated. All this reduced the air- 
craft's weight by 4,000 kg, but although its 
speed and range proved superior to earlier 
production examples, the initial version of 
the Tu-142 without the radical alterations 
remained in production. 

In the early 1970s MAP decided to trans- 
fer production of the Tu-142 to the Taganrog 
Machinery Factory (TMZ). Soon afterwards 
the technical documentation was sent to 
Taganrog from Kuibyshev and preparations 
for series production were made. 18 exam- 
ples of the Tu-142, including the three proto- 
types, were built at Kuibyshev. All these have 
now been retired and scrapped. 

The last Tu-142 sans suffixe (c/n 4242) 
rolled out from Kuibyshev became the pat- 
tern aircraft for series production at Tagan- 
rog. It was 2 m longer than the first proto- 
type, with a redesigned and widened cabin 
and the equipment and undercarriage a la 
Tu-142 c/n 4231. To distinguish them from 
the examples built at Kuibyshev, the Tagan- 
rog production machines were given the 
OKB designation ‘izdeliye VPM' (Tu-142M - 
modifitseerovannyy). Production of the 
Tu-142M began at Taganrog in 1975, 


although in service the 'VPM' machines 
were still referred to as the Tu-142. The ser- 
vice designation Tu-142M referred to the ver- 
sion with the new Korshun (Kite, the bird) 
avionics suite. 

In 1969, when the first Tu-142 were 
undergoing their manufacturer's tests, the 
OKB started work on a new version, the 
Tu-142M featuring the Korshun search and 
targeting system which included the surveil- 
lance radar, the Pingvin (Penguin) thermal 
imager, the Visla-2 (Wisla River) towed MAD 
‘pird', an infra-red seeker, a gas analyser 
and the PNS-142N updated flight and navi- 
gation suite which enabled flight in auto- 
matic mode while searching for submarines. 
The version combining the 2-m fuselage 
stretch with the old 12-wheel main gear 
bogies was chosen as the basic one. But the 
new mission avionics system was still under- 
developed atthe time, and production ofthe 
Berkut-equipped Tu-142 continued. 

By 1974 work on the new weapons sys- 
tem had progressed and resulted in the Kor- 
shun-K suite (with some changes to the 
subsystems) which was installed in the 
Tu-142. The first two production examples 
fitted with the new suite (c/ns 4243 and 
4244) were built in Taganrog, followed a year 
later by the third example (c/n 4246). C/n 





An artist's impression of the Tu-142MSD equipped with the Sea Dragon targeting suite and underwing 
pylons for eight Brahmos supersonic anti-shipping missiles. 
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Above: A line-up of Russian Navy Tu-142MR communications relay aircraft at Kipelovo AB near Vologda. Note the ventral trailing wire aerial housing. 


4243 was the first Taganrog-built example, 
making its first flight on 4th November 1975. 
The new complex was tested and developed 
on these first three examples with tests con- 
tinuing until, in November 1980, the new 
complex was accepted for service. 

Outwardly the Tu-142 with the Korshun- 
K avionics suite differed from its predeces- 
sor (the 'VPM') in having a Ladoga (a 
Russian lake) magnetic anomaly detector 
(MAD) boom mounted on top of its fin and 
carrying new sonObuoys. The Tu-142 with 
the Korshun-K suite received the MAP des- 
ignation Tu-142MK (izdeliye 'VPMKk’'), but 
subsequently the new version was confus- 
ingly referred to in AVMF service as the 
Tu-142M. 

In 1986 eight Tu-142Ms with the Kor- 
shun-K suite (Tu-142MKs) were supplied to 
India as the Tu-142M-E (eksportnyy). These 
remained in service through the late 1990s, 
differing from the original aircraft only in 
some changes to the equipment. 

To improve the effectiveness of the 
Tu-142MK against low-noise nuclear-pow- 
ered submarines the OKB produced a fur- 
ther development in the mid-1980s with the 
latest Zarech'ye (a region of Moscow) 
hydro-acoustic system. As well as updating 
its submarine search capability, the 
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Tu-142M-Z had better ECM and other equip- 
ment. It also had updated NK-12MP 
engines, a rear gun position with twin 
GSh-23 cannon (this, with its sighting sys- 
tem, was adopted from the Tu-22M2). The 
last series of the Tu-142M were also built with 
NK-12MP engines and GSh-23 tail cannon. 
The first of the new Tu-142M-Zs underwent 
flight test in 1985 and state trials at the end 
of 1987. During these trials the aircraft 
worked with atomic submarines of the 
Northern and Pacific Fleets and demon- 
strated a significantly increased detection 
effectiveness. Shortly afterward the Tagan- 
rog factory began to build the new version, 
and the Tu-142M-Z was officially accepted 
by the AVMF in 1993 as the last in the series 
of ASW systems based on the Tu-142. The 
last Tu-142M8 left the assembly shops of the 
Taganrog Aviation Scientific & Technical 
Complex named after Gheorgiy M. Beriyev 
(TANTK) in 1994, thus putting a final full stop 
to production of the Tu-95/142 aircraft family. 
In all the Kuibyshev and Taganrog factories 
built over a hundred examples of the Tu-142. 

In addition to the versions mentioned 
above, a number of experimental and small- 
series versions were built. The new Atlantida 
(Atlantis) ASW system was tested on one 
Tu-142 designated Tu-142MR Some produc- 
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The second of two Tu-142LL engine testbeds operated by LII. The development engine is carried in the 
large nacelle lowered clear of the fuselage before start-up. 
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tion Tu-142s were re-quipped by the Kon- 
stantinov OKB at TANTK Beriyev as relay air- 
craft for communications with submerged 
submarines as the Tu-142MR (retranslyator). 
In the late 1980s and early 1990s the Tupolev 
ANTK designed and built the Tu-142MRTs 
reconnaissance/OTH targeting aircraft based 
on the Tu-124M and Tu-95MS to replace the 
Tu-95RTs. A single example was built. By the 
late 1990s all further work had halted and the 
sole prototype had been scrapped. There 
were ideas for other versions, including one 
to arm the aircraft with anti-submarine mis- 
siles carried on underwing pylons and 
another to convert the Tu-142M fleet to carry 
fuel and other loads. Tu-142 c/n 4200 and 
Tu-142M c/n 4243 converted into Tu-142LL 
testbeds for the NK-25, NK-32, NK-144 and 
RD36-51A jet engines powering the 
Tu-22M3, Tu-160, Tu-144 and Tu-144D. 

All work on the Tu-142 family was led by 
Tupolev OKB members N. I. Bazenkov and 
N. V. Kirsanov. In the late 1990s the work 
came under chief designer D. A. Antonov. At 
that time various versions of the Tu-142 were 
still in service with the Northern and Pacific 
Fleets and with the Indian Navy. 


Specifications of the Tu-142M 





Length 93.07 m 
Wing span 90.04 m 
Height 14.47 m 
Wing area 289.9 m 
Maximum take-off weight 185,000 kg 
Equipment/weapons load 8,845 kg 
Maximum speed 800 km/h 
Cruising speed 705 km/h 
Patrol speed 450 km/h 
Service range 10,050 km 
Take-off run 2,560 m 
Armament 2 x AM-23/ 

GSh-23 cannons 
Crew 10 
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Above: A cutaway drawing of the Tu-98 bomber from the project documents. 


'342' (Tu-342) intercontinental 
missile strike aircraft 

The work on the Tu-95MS proceeded under 
the OKB designation '342'. 


'98' (Tu-24) experimental supersonic 
tactical bomber 

From late 1949 onwards the OKB together 
with TsAGI carried out a whole range of 
theoretical and practical studies on the prin- 
ciples and basic dimensions of a future 
transonic and supersonic heavy aircraft. In 
the early 1950s these research studies took 
a practical turn at the Tupolev OKB with the 
design of its first supersonic aircraft. The first 
of these was a supersonic tactical bomber 
given the OKB number '98'. 

Work on a draft design for the '98' was 
initiated by S. M. Yeger's technical projects 
department in January 1953. On 12th April 
1954 the Soviet Council of Ministers issued 
Directive No.683-301 requiring the Tupolev 
OKB to design and build a fast tactical 
bomber powered by two Lyul'ka AL-7F tur- 
bojets each rated at 6,500 kgp dry or 9,500 
kgp in full afterburner. Provision was made 
for replacing the AL-7Fs with two Mikulin 
AM-15s (coupled AM-11 engines), which 
had a thrust of 11,400 kgp, or Klimov VK-9s 
with a thrust of 12,000 kgp. The top speed 
with AL-7F engines was estimated at 1,300- 
1,400 km/h. 

The actual design work and prototype 
construction began in November 1954. By 
June the design work had been finished and 
the aircraft was 70% complete, as the AL-7F 
engines were still unavailable. The '98' was 
finally completed in February 1956 under 
chief designer Dmitriy S. Markov, with 
A. |. Zalesskiy responsible for the aircraft's 
construction. 

The '98' was a twin-engined all-metal 
mid-wing aircraft with sharply swept wings 
and tail surfaces and a tricycle undercar- 
riage. lts configuration and structure 
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This drawing depicts a proposed zero-length launch (ZELL) system developed for the Tu-98. 


included 'area ruling' at the wing/fuselage 
joint and aerodynamically clean wings with 
an acute sweepback of 55° and a compara- 
tively high aspect ratio. The air intakes were 
located high on the forward fuselage sides 
and connected to the engines by long inlet 
ducts. The engines were located in the cen- 
tre fuselage and connected to the afterburn- 
ers in the rear fuselage by long extension 
jetpipes; boundary-layer blowing and tem- 
perature control were used when the after- 
burners were engaged. The structure 
incorporated pressed panels; irreversible 
hydraulic actuators and spring-loaded artifi- 
cial-feel units were used in the control sys- 
tem. Unlike previous Tupolev designs, the 
'98' had a narrow undercarriage track with 
the main gear units attached to the bomb 
bay beams. They were equipped with four- 
wheel bogies and retracted aft into the fuse- 


lage to lie beneath the engines, the bogies 
somersaulting through 180° in the process. 

The Toropov OKB co-operated with the 
Tupolev OKB's armament section headed 
by A. V. Nadashkevich in the design of the 
remote-controlled armament system. This 
consisted of two AM-23 cannons sighted 
from the nose pressurised cabin by the nav- 
igator with the aid of a PRS-1 Argon gun lay- 
ing radar located in a bulbous housing on 
top of the fin. The navigator sitting in the 
extensively glazed nose operated the bomb- 
aiming system based on the /nitsiativa (Ini- 
tiative) radar which was housed in a chin 
radome. 

The '98' underwent ground tests and 
adjustments until July 1956. On 7th July 
manufacturer's tests began under test pilot 
V. F. Kovalyov, test-navigator K. |. Malkha- 
syan and chief engineer Gribakin, the first 
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Above and right: The projected '98B was markedly different from the '98' as actually built, bearing a 
striking resemblance to the Republic F-105 Thunderchief with its single engine and ‘forward-swept' air 
intakes located in the wing roots. 


flight taking place on 7th September. The 
tests continued until 1959, the aircraft 
achieving the supersonic speed of 1,238 
km/h at an altitude of 12,000 m in 1957. The 
'98' was used for extensive research on 
heavy supersonic aircraft, with emphasis on 
the control system and the engines. 

The '98' was not submitted for state tri- 
als, as the decision had been taken in the 
late 1950s to re-equip the tactical air units of 
the WS with the Su-7B supersonic fighter- 
bomber. Work was not resumed on a super- 
sonic tactical bomber until the advent of the 
Su-24 in the 1960s. 

The OKB prepared several supersonic 
tactical bomber projects based on the '98': 

e aircraft '98A' (Tu-24). A tactical ASM- 
armed bomber with two AL-7F-1 engines, a 
top speed of 1,800-2,000 km/h, an arma- 
ment of one to three P-15 missiles, a 
reduced all-up weight and improved aero- 
dynamics in which the principle of ‘area rul- 
ing' was applied to a greater degree; 





e aircraft '98B'. A further development of 
the '98' with more powerful engines based 
on the AL-7F-2, VD-15 or AL-9, increased 
wing area and a revised undercarriage 
design; 

e aircraft '122'. A significantly altered 
project with a new layout and structural ele- 
ments which were used in work on the 
Tu-128 heavy interceptor. 

The Council of Ministers Directive order- 
ing the cessation of further work on the '98' 
was passed in February 1958, killing off the 
project. But as a type the '98' was to see 
further development with the project for the 
Tu-128 supersonic patrol and interceptor 
fighter on which work began in the same 
year as the official demise of the '98'. The 
'98' was used to test the RP-7 'Smerch' radar 
gun-sight for the Tu-128, the sight being 
housed in a fairing which replaced the navi- 
gator's position in the nose. The '98' was 
converted into a research aircraft by A. l. 
Putilov with the OKB designation '98LL' (fly- 
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Specifications Of '98' 2 x AL-7F 


Length 

Wing span 

Height 

Wing area 

Take-off weight 

Maximum speed at 11,000 m 
Service ceiling 

Range 

Armament 


Crew 


Left: A three-view of the '98' in missile strike configuration, showing the maximum load of three P-15 missiles under the wings and fuselage. 
Right: The considerably reworked 98A was planned for series production as the Tu-24. 


162 





32.055 m 

17.274 m 

8.063 m 

87.5 m` 

39,000 kg 

1,365 km/h 
12,750 m 

2,440 km 

1 x AM-23 cannon 
(forward-firing) 

2 x AM-23 cannons 
(rear position) 

3 
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Above and below: The '98' bomber prototype at Zhukovskiy during trials. These views accentuate the narrow wheel track and the large air intakes. 


ing laboratory) There were also projects to 
refit the '98' as the '98VLL' high-altitude 
research aircraft (vysot-naya letayushchaya 
laboratoriya) for testing and developing 
high-altitude equipment and piloting tech- 
niques at high altitudes. The aircraft was to 
be fitted with an auxiliary rocket motor. 


'124' low-altitude bomber (project, 
first use of designation) 

In 1957 the OKB put forward a proposal for 
a low-level bomber project with the OKB 
number '124'. The aircraft was to fly at low 
altitude at a speed of 1,100 km/h over a 
range of 7,000 km. The early draft work on 
the project was later developed and applied 
to the '132' low-level strike aircraft. 


'132' (Tu-132) low-altitude transonic 
bomber (project) 

The appearance of surface-to-air missile 
systems and supersonic high-altitude inter- 
ceptors armed with air-to-air missiles in the 
mid-1950s placed the ability of aircraft to 
reach their targets at medium to high alti- 
tudes in doubt. The world's leading air pow- 
ers turned their attention to bombers and 
air-to-surface missile carriers capable of 
reaching their targets at low and very low 
altitudes at transonic speeds. This was to 
have the effect of reducing the enemy air 
defences' intercept potential and conse- 
quently improving the survival capability of 
strike aircraft. In accordance with these pre- 
cepts the British began work on their BAC 
TSR-2, while in the USSR R O. Sukhoi 
worked on the first version of his T-6 strike 
aircraft and A. N. Tupolev began studies for 
the Tu-132 low-altitude delivery system with 
the OKB number'132'. 

The development work was kicked off on 
31st July 1958 by the Soviet Council of Min- 
isters which passed Directive No.867-408 
requiring the Tupolev OKB, TsAGI, TsIAM, 
Nil-117 and Nil-2 to produce a draft project 
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Above: Another view of the '98', showing the gun barbette above the engine nozzles and the gun-laying 
radar at the top of the fin. 


for a long-range low-level bomber capable 
of covering 4,500-5,000 km, with an air 
defence penetration altitude of 200-500 m. 
The team under S. M. Yeger took two years 
to complete the project, which was submit- 
ted in 1960. The basis was the '132', an air- 
craft able to fly at low level at transonic 
speeds. It had mid-set swept-wings, an 
area-ruled fuselage and resembled the initial 
project for the '105' with two VD-5F engines. 
Since the aircraft's cruising speed was to be 
transonic at low level, its structure was 


designed to withstand prolonged high- 
speed pressures, intense but short vertical 
G loads and prolonged vibratory loads. 
The long aerodynamically clean fuse- 
lage had a radar and a pressurised cabin for 
the crew of two in its nose. The high aspect- 
ratio wings were swept back 45° on the inner 
portions and 35° on the outer panels. The 
main gear units retracted into wing fairings. 
The wing planform and wing airfoils were 
chosen to achieve the minimum derivatives 
for the angle of attack - one of the preferred 
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Above: A three-view of the '98' bomber as built and flown. 











Above: A model of the projected '124' bomber resembling the Tu-16 (not to be confused with the airliner 
of the same name). The air intakes were apparently located below the wing leading edge. 





An artist's impression of the '132' transonic bomber. 
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elements for low-level flight. The powerplant 
consisted of two afterburning turbofans. The 
avionics suite was to facilitate low-level flight 
in automated or manual/semi-automatic 
mode. 

Since the '132' was to be designed as a 
strike aircraft, various versions were consid- 
ered: a bomber to carry conventional or 
nuclear weapons, a missile carrier, a tactical 
strike aircraft, a reconnaissance aircraft and 
an ASW aircraft. All weapons (missiles, con- 
ventional or nuclear bombs, unguided rock- 
ets in retractable pods, sonobuoys, torpedoes 
and depth charges), as well as photo 
recce/ELINT equipment, heat decoys and 
chaff were to be carried internally. No gun 
armament was fitted as the aircraft relied on 
its low-level flight, its speed, its small radar 
signature, the use of non-reflective materials 
and ECM. The Soviet electronics industry 
carried out preliminary studies for a radar 
suitable for low and very low altitudes, and 
research was carried with the WS as to the 
tactical options for using the aircraft with its 
various weapons loads. 

Work on the Tu-132 system, particularly 
in the field on low-level flight, proved to be 
significantly beyond the capabilities of the 
Soviet electronics industry and did not go 
beyond the draft project stage. However, the 
findings were utilised in later project work. 


Project specifications of the '132' 





Length 17.3 m 
Wing span 27.50 m 
Height 4.50 m 
Normal take-off weight 40,000-45,000 kg 
Maximum speed at sea level 900 km/h 
Altitude at sea level 

cruising speed 200-500 m 
Range at sea level 3,000-5,000 km 
Crew 2 





'146' (Tu-146) long-range ASW and 
patrol aircraft (project) 

In the second half of the 1980s the OKB pre- 
pared a technical proposal for an ASW air- 
craft designated '146' which was to 
eventually replace the Tu-142M. The new air- 
craft was to eliminate the shortcomings of its 
predecessors while retaining the overall 
configuration of the Tu-95 and Tu-142. Itwas, 
however, to have a wider and longer fuse- 
lage to accommodate the latest specialised 
equipment and weaponry, as well as a big- 
ger crew. Its wings were to be of improved 
design with state-of-the-art airfoils. The 
engines were to be based on the proven 
NK-12MP turboprop. The AVMF did not sup- 
port the project, which was taken no further. 
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'100' (Tu-100) parasite bomber 
(project) 

In 1953 the Tupolev OKB started work on a 
parasite bomber intended for delivering 
nuclear weapons. The aircraft was to be car- 
ried under the Tu-95, Tu-96 or Tu-108 as part 
of a composite strategic strike system. The 
parasite bomber was to be carried for 6,000- 
6,500 km before being released to fly some 
800-1,000 km to the target and 200-500 km 
away from the target at a speed of 1,500 
km/h. It would then return to the nearest 
base at a speed of 1,000 km/h. The overall 
operational radius was to be nearly 7,000 
km. A pilotless drone was considered which 
would have been released 1,000 km from 
the target and would have had a compara- 
ble speed of 1,500 km/h. The commission 
for this parasite bomber was given to the 
Tupolev OKB where it received the project 
number '100'. 

Draft work on selecting the optimum 
parameters for the aircraft to be powered by 
two Mikulin AM-11F afterburning turbojets 
had been done by March 1954. Research 
indicated the possibility of designing such 
an aircraft as a component of a strike system 
and on 30th July 1954 the Soviet Council of 
Ministers issued Directive No.1606-727 by 
which the OKB was instructed to design and 
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Above: A three-view of the Tu-100. Note the wing shape, glazed nose, ventral radome an d chin air intakes. 


build the '100' (Tu-100) parasite bomber as 
part of the Tu-108 long-range strategic sys- 
tem. The operational radius was to be 7,000 
km. The '100' was to be powered by two 
AM-11M engines, each with a maximum 
thrust of 5,500-6,000 kgp, have a crew of 
two, and be capable of carrying a nuclear 
weapons load of 1,250-1,500 kg. Test and 
development work was to be carried out 
using an adapted Tu-95. 

In the course of project work several 
alternative configurations for the aircraft 
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were considered: with a rhomboid wing 
planform, conventional delta wings and a 
tailless layout. One of the later versions was 
for a mid-wing aircraft featuring crescent- 
shaped wings with 45° leading-edge sweep 
and sweptback tail surfaces with a short, 
broad-chord fin/rudder. The semi-mono- 
coque fuselage had a pressurised cabin in 
the nose to accommodate the crew of two. 
Fuel tanks occupied the entire centre/rear 
fuselage, with the two AM-11M engines 
housed in the rear fuselage. The fixed-area 
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A cutaway drawing from the project documents showing the Tu-100 semi-recessed in the belly of the suitably modified Tu-96 bomber. 
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Above: The Tu-108 had several project versions. This one has swept wings, a ventral V-shaped air intake split 
into six ducts and the engine nozzles occupying the space between the fuselage and the main gear fairings. 





Above: Another four-turbojet version of the Tu-108, with delta wings and air intakes built into the wing leading 
edge in the manner of the British V-Bombers. The nozzle/main gear placement is the same as above. 





This drawing depicts yet another delta-wing version of the Tu-108, this time with four turboprops driving 
contra-rotating propellers via extension shafts. The main gear fairings are outboard of the inboard engines. 
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air intakes were placed beneath the floor of 
the crew cabin, with long air ducts running 
all the way aft. A relatively large bomb bay 
capable of carrying nuclear weapons was 
located in the centre fuselage below the 
wing centre section. Landing was effected 
using a nose leg and a single landing ski. 
The machine was to have an Initsiativa 
bomb-aiming radar and both crewmen were 
provided with ejection seats. 

The strike system was revised several 
times in the course of project work, particu- 
larly with regard to the parasite aircraft. In 
1955 it was modified to take two new 
Solov'yov D-20 afterburning turbofans, each 
with a maximum thrust of 6,000 kg, which 
offered better fuel economy than the AM-11 
while promising an increase in maximum 
speed to 1,800 km/h. Project work on the 
system and on the '100' continued until mid- 
1958, after which it was closed down. 


Project specifications of the '100' 2 x AM-11M 





Length 23.7 M 
Wing span 12.5 m 
Height 2.0 m 
Wing area 46 m’ 
Launch weight 31.000 kg 
Maximum bomb load 1,250 kg 
Maximum speed 1,500 km/h 


Maximum range 6,000-7,000 km 
Crew 2 





'108' (Tu-108) intercontinental 
supersonic strategic strike system 
(project) 
In 1952 the Tupolev OKB began work on a 
large intercontinental supersonic aircraft 
capable of reaching the USA or launching 
either a piloted parasite aircraft armed with a 
nuclear weapon or an ASM. The OKB's 
project team headed by B. M. Kondorskiy 
studied concepts with various wing plan- 
forms - delta, rhomboid and sweptback - 
and layouts, including a tailless aircraft. Var- 
ious types and numbers of engines ranging 
between three and twelve and based on the 
Lyul'ka AL-7 or Dobrynin VD-5, with and 
without afteroburners, were also considered. 
On 30th July 1954 the Soviet Council of 
Ministers passed Directive No.1606-727 
requiring the Tupolev OKB to design and 
build a composite supersonic strategic 
strike system. lts terms were for a long- 
range carrier aircraft given the OKB desig- 
nation '108' (Tu-108) powered by six VD-5M 
non-afterburning turbojets with a take-off 
thrust of 15,360 kgp, and the '100' piloted 
parasite aircraft with two AM-11M engines. 
The system was to be able to deliver a 
nuclear weapon weighing 1,250 kg over a 
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Two of the Tu-108's project versions. The four-engined version on the left is shown with a semi-recessed ASM or Tu-100. Note the difference in wing sweep angles. 


range of 14,000 km, of which 5,000-6,000 
km were to be covered at a speed of 1,400- 
1,500 km/h with the parasite aircraft released 
in the vicinity of the target, both the carrier 
and parasite aircraft subsequently returning 
to base. In the strategic bomber version, the 
'108' was to carry 5,000 kg of bombs over a 
range of 12,500-15,000 km at a speed of 
950-1,000 km/h and an altitude of 16,000- 
17,000 m. At the supersonic speed of 1,400- 
1,500 km/h and an altitude of 14,000 m the 
bomber was to have a range of 4,000 km. Its 
service ceiling over the target had to be 
13,000-14,000 m, its normal bomb load 
5,000 kg, its maximum bomb load 12,000 kg 
and its take-off run was not to exceed 2,300- 
2,400 m. Defensive armament was to consist 
of a single remote-controlled tail barbette 
with twin 30-mm cannons and the crew was 
to comprise three or four members. Three 
examples were to be built by 1957. 

When the official go-ahead was received 
the OKB began research and experimental 
work focused on the '108' and '100' pro- 
jects. Designs with delta wings swept back 
at between 40° and 60° were explored; so 
were various powerplants, including the 
Mikulin AM-17, Dobry-nin VD-5M, VD-7M 
and Klimov VK-9F turbojets (with and with- 
out afterburning), the Kuznetsov P-8 turbo- 
prop and the P-8 non-afterburning turbofan. 
This research provided the optimum para- 
meters and range for the system using four 
Kuznetsov P-4 engines with a take-off thrust 
of 25,000 kgp: 


e wing area - 370-400 m’; 

e wing aspect ratio -4-4.5; 

e relative wing thickness - 0.06; 

e wing sweepback - 35-4079; 

e take-off weight - 27,000-32,000 kg. 

Later a draft project was prepared using 
more fuel-efficient P-6 (NK-6) engines. There 
were even versions of the carrier using ram- 
jets, with speeds of Mach 2.85, but these 
were not considered technically feasible. In 
the summer of 1955 it was decided to use 
either six VD-7M or four NK-6 engines During 
work on the '108' a great deal of theoretical 
and practical research was done on the con- 
struction and strength of delta wings; this 
was drawn upon when designing the '121' 
and '123' unmanned drones and also during 
the work on the Tu-144. 

In February 1956 some assessments 
were made of progress to date, the technical 
problems encountered so far were noted 
and further lines of development planned. 
Analysis of the possible attack routes to the 
USA showed that guaranteed access to 
essential targets from the USSR with the car- 
rier returning to base were possible with two 
in-flight refuellings if the lift/drag ratio of the 
'108' could be increased to 13-15 at sub- 
sonic speed and 5.5-6.5 at supersonic 
speed, with a fuel load/AUW ratio of 72-75%. 
The project with four P-4 non-afterburning 
engines (given the OKB number '109') met 
these criteria to the fullest extent. A switch to 
afteroburning NK-6 engines only complicated 
the problem further. It was also vital to devise 


a means of carrying out in-flight refuelling at 
great distances from Soviet bases and to 
create effective navigation and communica- 
tion systems. 

Every problem the designers of the '108' 
encountered was in itself a complex issue. In 
practice what was being discussed was the 
creation of a strategic supersonic strike car- 
rier aircraft operating within a wide range of 
flight conditions, something which lay 
beyond the current ability of Soviet technol- 
ogy. Such an aircraft was only actually 
brought into being in the 1970s and 1980s 
with the advent of the Rockwell International 
B-1 and Tu-160 variable-sweep wing aircraft. 

In spite of all these problems, ways were 
suggested of overcoming the crisis in creat- 
ing the aircraft. Work was done on improving 
the L/D ratio at cruising speed and during 
take-off and landing, new wing airfoils, area 
ruling and the application of boundary layer 
control systems. Other measures were pro- 
posed for improving the overall aerody- 
namic configuration, including a canard 
layout and so on. While these new technical 
problems were being settled, the Council of 
Ministers issued its Directive No.424-261 of 
28th March 1956 ordering work to continue 
on the '108' with four NK-6 engines, with the 
deadline for flight tests shifted to 1959. 

Bit by bit the design work shifted to 
Sergey M. Yeger's technical projects section 
where the initial '108' project was substan- 
tially altered. It was now configured as a 
conventional low-wing aircraft with a tail 
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A three-view of the Tu-109 bomber. The main gear units were to retract into ventral fairings. 


assembly, wings with 45° leading-edge 
sweep, and engines mounted in pairs above 
the wing centre section and adjacent to the 
fuselage. A large part of the fuselage and 
wings was used for fuel tanks. The nose had 
a pressurised cabin for the pilot and naviga- 
tor, the tail gunner/radio operator sitting in a 
pressurised cabin in the aircraft's tail. The 
lower part of the fuselage housed a PN nav- 
igation/attack radar, and the bay in the cen- 
tre section of the fuselage housed either the 
piloted strike aircraft or the unmanned ASM. 

Project work on the' 108' system went on 
for a further two years but the project was to 
eventually suffer the same fate as the 
Myasishchev M-50 and M-52 (the former 
when it had started its flight testing). The era 
of the ICBM had arrived and on 31st July 
1958 Council of Ministers directive No.867- 
404 laid the '108' system to rest. 


'109' intercontinental supersonic 
strategic strike system (project) 
Aversion of the '108' with four Kuznetsov P-4 
non-afterburning turbofans. 
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Project specifications of the ‘109° 4 x P46 





Wing span 37.5 m 

wing area 350 nf 

Maximum speed 1,800-2,000 km/h 
Range 10,000 km 


(1,500-1,800 km 
at supersonic 
speed) 





Tu-22 supersonic medium bomber 
family 
'105' experimental bomber 
The OKB's draft work for transonic long- 
range bombers (the '97' and '103' projects) 
continued into the early 1950s and led to the 
creation of the Tu-22 supersonic bomber. At 
the beginning of 1954 Tupolev approached 
MAP with a proposal for a supersonic long- 
range bomber based on the subsonic Tu-16 
which would replace the latter in due course. 
On 30th July 1954 the Soviet Council of 
Ministers passed Directive No.1605-726 for 
the OKB to design and build the Tu-105 


(manufacturer's designation '105') with two 
Dobrynin VD-5F turbojets (rated at 18,510 
kgp in full afterburner) based on the Tu-16. 
The aircraft was required to have: 

e a maximum supersonic speed of 
1,400-1,500 km/h; 

e a service range of 5,800 km at sub- 
sonic speed, 4,000-5,000 km at subsonic 
and supersonic speed, and 2,250-2,700 km 
at supersonic speed; 

e a service ceiling of 14,000-15,000 m 
while overflying the target at supersonic 
speed; 

e a take-off run of 1,800-2,000 m; 

e a bomb load of 3,000-9,000 kg. 

The defensive armament was to com- 
prise a fixed forward-firing 23-mm cannon in 
the fuselage nose, a remotely sighted tail 
gun barbette with two 23-mm cannons and 
the future option of a dorsal gun position, 
also with two 23-mm cannons. The crew was 
to comprise three or four members. The first 
two prototypes were to be completed in 
1956. 

By November 1954 several different 
aerodynamic layouts had been prepared, all 
based on the successful configuration of the 
Tu-16 but with the changes necessary for 
supersonic flight. On TSAGI's recommenda- 
tion this configuration was altered and the 
engines were relocated over the rear fuse- 
lage. In the summer of 1955 the VD-5F 
engines were replaced by 16,000-kgp 
VD-7Ms. Initial design work, including the 
decision as to the aircraft's essential para- 
meters, was carried out in S. M. Yeger's 
technical projects’ section with Dmitriy S. 
Markov in overall charge of the aircraft and 
its versions. 

Actual design work on the '105' began 
on 15th August 1955, with prototype con- 
struction begun in November 1955 and con- 
cluded in December 1957. In early 1958 the 
still unfinished '105' was taken to the 
Zhukovskiy flight test and development facil- 
ity. In early summer that year, after final 
assembly and outfitting, the final adjustment 
work, ground tests and first taxying trials 
were made. 

The new aircraft was very different from 
all previous designs produced by the OKB. 
The long fuselage with its pointed nose, the 
swept wings placed far back on the fuselage 
and the unusual placing of the powerful 
engines were eloquent testimony to the air- 
craft's exceptional ability to fly at very high 
speeds. The aerodynamically clean wings 
without wing fences had 55° leading edge 
leading-edge sweep and high leading edge 
extensions which partially housed the 
inward-retracting main undercarriage legs 
The crew of three was accommodated in the 
forward pressurised cabin and the tail can- 
nons were controlled by means of a televi- 


sion sight assisted by a gun-ranging radar. 
The aircraft's tall fin meant that the crew had 
to eject downwards, which put a limit on the 
minimum ejection altitude. The conditions of 
supersonic flight necessitated a tailplane 
which could be adjusted in flight while 
retaining the elevators and required the use 
of irreversible hydraulic actuators. As a back- 
up in case the hydraulic system failed, the 
control ducts also incorporated a conven- 
tional unboosted system with rigid linkage. 
On 21 st June test pilot Yuriy T. Alasheyev, 
test navigator I. V. Gavrilenko and gunner/ 
radio-operator Kloobkov made the first 
flight. In all, about a dozen tests flights were 
made at the first stage of flight testing until 
the aircraft was damaged in a wheels-up 
forced landing. It was not restored to flying 
condition because a decision had been 
taken to carry out further work on the second 
prototype, the '105A', which became the 
prototype for the production Tu-22. All the 
flight tests in the '105' had been made at 
subsonic speeds and the entire range of its 
performance could not be recorded. 


Specifications of the '105' prototype 





Length 41.921 m 
Wing span 23.745 m 
Height 10.995 m 
Wing area 166.6 nf 
Normal TOW 67,500 kg 
Max TOW 90,000 kg 
Bomb load 3,000-9,000 kg 
Max speed at 11,000 m 1,450 km/h 
Service range 5.600 km 
Service ceiling 

with afterburning 13,600 m 
Defensive armament 2 X AM-23 cannons 
Crew 3 





'105A' (Tu-22, izdeliye 'Yu', izdeliye 
'A') long-range supersonic bomber 
Even as the work on the '105' proceeded, 
the OKB was looking at ways to improve it. 
The primary way forward lay in improving 
the aerodynamics, in particular the use of 
area ruling. Design work on the second 
experimental aircraft as the '105A' started in 
August 1957. Unlike the '105’, the wing/fuse- 
lage joint was area-ruled and the newly 
designed wings had the usual Tupolev main 
gear housings which were beautifully 
designed to meet the requirements of area 
ruling, with small forward extensions to the 
inner part of the wing leading edge to 
improve the aircraft's handling at supersonic 
speed. The tail gun position was revised to 
take a single Rikhter R-23 cannon. 

Directive No.426-201 on the Tu-22 (the 
official designation for the '105A') was 
passed by the Council of Ministers on 17th 
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Above: A model of the ‘105’ representing a late project stage; it looks almost like the real thing. Note the 
pronounced area-ruling of the fuselage. 
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Top and above: The ‘105’ prototype, showing the inward-retracting main gear units, the bulged nose with 
glazed and dielectric panels, the rear gun ranging radar and the ‘pen nib’ fairing between the engine nozzles. 


I I Ni a a MM 


The prototype of the Tu-22R reconnaissance version. 
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Above: An early-production Tu-22R reconnaissance aircraft prior to delivery. The white colour of certain 


skin panels was characteristic of the Tu-22. 





Above: A Tu-22R makes a crash-landing, banking to the right as the starboard main gear unit collapses 


due to a design defect that took a while to eradicate. 








Above: An Iraqi Air Force Tu-22B displays the old red/white/black Iraqi roundels in use at the time. Iraq 


and Libya were the sole export customers for the type. 
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'24 Black', the prototype of the Tu-22K missile strike variant. A Kh-22 ASM is visible under the fuselage, 
semi-recessed for cruise to the launch point. Note the bulged radome of the PN radar. 


April 1958. The OKB had proposed devel- 
oping the '105' as the Tu-22 bomber and the 
Tu-22K as the basis for the K-22 weapons 
system including the Kh-22 ASM. It was also 
proposed that two designs should be built: 
one using NK-6 engines as aircraft '106', and 
a second with VD-7M engines as the '105A’. 
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Assembly of the second prototype began in 
January 1958 and was completed by the fol- 
lowing summer. On 15th July 1959 it was 
taken to the Zhukovskiy flight test and devel- 
opment facility, making its first flight on 7th 
September crewed by test pilot Yu. T. Ala- 
sheyev, navigator |. V. Gavrilenko and gun- 


ner/radio-operator K. I. Shcherbakov, with 
Yu. G. Yefimov as chief engineer. 

The manufacturer's tests were interrupted 
when the aircraft crashed during its seventh 
flight on 21st December due to tailplane flut- 
ter. Only the gunner/radio-operator was able 
to eject. After this the tail unit was revised, and 
tests continued with the first production exam- 
ples. 

While the '105A' was undergoing test- 
ing, Tu-22 production at Factory No.22 in 
Kazan' was starting up (the aircraft was 
coded izdeliye 'Yu' at the plant, later 
changed to izdeliye 'A'). The first batch con- 
sisted of the Tu-22A, the bomber version. 
Between August and December 1959 the 
factory built five Tu-22As which were then 
revised as a matter of urgency. The structure 
was’ strengthened and the elevators 
removed from the slab tailplane, which was 
cropped and anti-flutter weights added to its 
tips. The engine housings were also raised 
slightly to avoid engine surge. 

Flight testing by test pilots A. D. Kalina 
(project engineer Oleg |l. Belostotskiy), 
N. N. Kharitonov (project engineer L. G. Gla- 
doon) and V. F. Kovalyov (project engineer 
L. A. Yumashev) began on the first three 
revised production examples. The produc- 
tion of new aircraft, including the Tu-22R 
reconnaissance version, the Tu-22K ASM 
carrier, the Tu-22P ECM version and the 
Tu-22U conversion trainer was maintained 
even while the tests were being conducted. 
Twenty examples of the Tu-22 were built in 
1960. In July 1961 nine Tu-22s flew over 
Moscow-Tushino airfield during the annual 
Air Force Day display there. Nearly all of the 
abovementioned twenty examples were 
subjected to tests and adjustments which 
continued for several years, and actually the 
aircraft was not cured of its teething troubles 
until the 1970s. Series production of the 
Tu-22 went on until December 1969 with 
Factory No.22 building a total of 311 exam- 
ples. In December 1968 the Tu-22R, Tu-22K, 
Tu-22P and Tu-22U entered WS service. 


In the course of production the aircraft 
was constantly updated: the VD-7M engines 
were replaced by the more reliable RD-7M2 
which provided 500 kg more maximum 
thrust, an IFR probe was fitted, a more flexi- 
ble system of housing the retracted under- 
carriage legs introduced, and the flight 
instrumentation and navigation equipment 
and armament were constantly modernised. 
The following versions of the Tu-22 (NATO 
codename Blinder) are Known: 

¢ Tu-22A bomber. 15 examples built; 

¢ Tu-22R reconnaissance version. 127 
examples built; 

¢ Tu-22K. The basis for the K-22 missile 
strike system featuring the Kh-22 semi- 
active radar-homing ASM. 76 examples built; 


e Tu-22P ECM version. 47 examples 
built; 

¢ Tu-22U trainer version. 46 examples 
built; 

¢ Tu-22RD, TU-22KD, Tu-22PD. Produc- 
tion machines equipped with IFR probes 
(D = dahl'niy- long-range). In all, 176 exam- 
ples so equipped were built; 

¢ Tu-22RK and Tu-22RDK. Production 
reconnaissance machines with updated 
ELINT equipment; 

¢ Tu-22RM. Updated reconnaissance 
version (razvedchik modernizeerovannyy); 

¢ Tu-22RDM. Reconnaissance version 
with a new reconnaissance equipment suite; 

¢ Tu-22B. A version of the Tu-22R sup- 
plied to Iraq and Libya; 

e Tu-22KP and Tu-22KPD. ASM carriers 
adapted for the K-22P weapons system fea- 
turing the Kh-22P ASM with passive radar 
homing; 

¢ Tu-22TK. Project for Tu-22 with thin 
wings (IK = ftonkoye krylo), revised wing 
high-lift devices and RD-7M3 engines; 

¢ Tu-22TK (UPS). As above but with 
boundary layer control (oopravieniye pogra- 
nichnym_ sloyem); 

¢ Tu-22 (PD) Production Tu-22R with 
Kolesov RD36-35 lift engines installed in the 
undercarriage housings (PD = podyomnyye 
dvigateli); 

e Tu-22 2NK-144. Project with Kuznetsov 
NK-144 afterburning turbofans; 

¢ Tu-22LL. LIl testbed for electronic 
components of reconnaissance packages. 

The first Tu-22s entered WS service in 
1962 with the DA's 48rd Combat and Con- 
version Training Centre at Dyagilevo AB near 
Ryazan’. In 1963 the type began to enter ser- 
vice with the DA's 46th Air Army based in 
Western Russia, the Ukraine and Belorussia. 
The Tu-22R appeared in the 46th Air Army in 
the spring of 1963, at first in the 203rd Long- 
Range Bomber Regiment at Baranovichi in 
April and then with the 290th Independent 
Long-Range Reconnaissance Regiment at 
Zyabrovka. At the same time deliveries were 
made to the Baltic Fleet's 15th Long-Range 
Reconnaissance Regiment based at Chka- 
lovskoye AB just outside Kaliningrad. In 
1965-66 the Tu-22KD and Tu-22PD were 
delivered to the 121st Heavy Bomber Regi- 
ment at Machoolishchi AB near Minsk, fol- 
lowed by several other air regiments in the 
European part of the USSR. By 1967 air- 
crews converting to the various versions had 
successfully learned how to handle their 
new aircraft and by the end of the year there 
were 202 Tu-22s in service with the DA and 
the AVMF (145 and 57 aircraft respectively) 
to add to existing Tu-16 regiments. The 
Tu-22's NATO codename was Blinder. 

During the 1970s and 1980s the number 
of Tu-22 aircraft was maintained at around 
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Above: A probe-equipped Tu-22KD at the close of the type's service career. Note the nose art, a rare 


occurrence on Soviet bombers. 
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Above: A Ukrainian Air Force Tu-22KPD missile strike/ECM aircraft. Note that the Soviet star insignia have 
been painted out and the Ukrainian ones not yet applied. 





AANT a N 


. 
E : 








eee aM E NS Se a 
An Iraqi Air Force Tu-22UD with the new triangular insignia. Oddly, the IFR probe has been deleted. 


200, but from the 1980s onwards their num- 
bers were gradually reduced. By 1991 there 
were only 181 in WS service. At the end of 
the 1990s most of the remaining Tu-22 had 
been scrapped or mothballed. After the dis- 
solution of the USSR in 1991 the Ukraine 
retained 30 Tu-22KDs, 30 Tu-22RDs and sev- 
eral Tu-22Us. These gradually came to the 


end of their service lives and were struck off 
charge. 

During its service life various versions of 
the Tu-22 were used to shadow NATO carrier 
groups, and the Tu-22 saw action with the air 
forces of Iraq and Libya in the 1970s and 
1980s. In the Afghan War the Tu-22PD was 
used to cover operations by the Tu-22M3. 
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'05 Red’ (c/n 2205), the highly modified Tu-22LL avionics testbed used by the Flight Research Institute 
(LII) for testing new ELINT equipment. 
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Specifications of the production Tu-22R 2 x RD-7M2 


Length 41.04 m 
Wing span 23.646 m 
Height 97m 
Wing area” 162.25 m' 
Maximum take-off weight 92,000 kg 
Max speed with a 69,000-kg 

TOW at 11,000 m 1,600 km/h 


Service range with a 
92,000- kg TOW: 


at subsonic speed 5,000 km 

at 1,300 km/h 1,800 km 
Service ceiling 12,500 m 
Armament 1 x R-23 cannon 
Crew 3 


* including wing leading edge extensions 


'106' (Tu-106) supersonic long- 
range bomber/ASM carrier (project) 
The design of an even faster version of the 
'105' was explored even during the early 
stages of the design work on the '105'. This 
version, the '106' or Tu-106, was to fly at 
Mach 2. In accordance with Directive 
No.1605-726 passed by the Soviet Council 
of Ministers on 30th July 1954 the Tupolev 
OKB was to design and build the '106' 
based on the '105' but with two Mikulin AM- 
17 or Dobrynin VD-9 engines with a take-off 
rating of 15,000-17,000 kgp. Powered by 
these engines, the aircraft was to have the 
following performance: 

e a maximum speed of 1,700-1,800 
km/h; 

e a range of 5,800 km with a 3,000-kg 
bomb load and a speed of 950-1,000 km/h; 

e a range of 5,000-5,500 km/h with a 
composite flight profile (1,000 km at a speed 
of 1,400-1,500 km/h and the remainder of 
the mission at a speed of 950-1,000 km/h); 

e a range of 2,700-3,000 km at a speed 
Of 1,400-1,500 km/h; 

e an altitude over the target of 12,500- 
13,500 m at subsonic speed and 15,000- 
16,000 m at supersonic speed. 

The bombing and defensive armament, 
as well as the number of the crew, were to 
be the same as for the '105'. A first draft 
project by the OKB with precise data calcu- 
lations had to be ready by February 1955. 
On the basis of the draft project both MAP 
and the VVS had to make a decision as early 
as March 1955 about organising the trials of 
the new aircraft no later than 1958. 

At first a whole range of draft layouts for 
the '105' taking into account the use of 
AM-17 or VD-9 engines was explored for the 
'106'. Then in 1955, when the '105' layout 
had been completely revised and the ver- 
sion with VD-7M engines mounted over the 
rear fuselage chosen, the layout for the '106' 


layout was reworked in the same way, with 
the installation of NK-6 engines providing a 
take-off of 21,500 kgp. In 1956-57 the project 
was revised yet again to include area ruling, 
as had happened when the '105' was devel- 
oped into the '105A' (Tu-22). 

The immense amount of work done by 
the OKB in co-operation with TsAGI and 
other agencies involved in developing the 
'105' and '106' facilitated the transition to 
design work on more advanced aircraft in 
the Tu-22 long-range bomber and ASM 
carrier programme. CofM directive No.426- 
201 of 17th April 1958 tied the work on the 
'105' and '106' to a single objective: the 
creation of the Tu-22 and K-22 ASM strike 
system, with the NK-6 powered version as 
the basic and the VD-7M powered version as 
the back-up if the NK-6 failed. The NK-6 
engines uprated to 22,000 kgp for take-off 
were to give the aircraft the following perfor- 
mance: 

* maximum speed - 1,800-2,000 km/h; 

e service range with a 3,000-kg bomb 
load - 2,700-3,000 km at a speed of 1,400- 
1,500 km/h, and 6,000 km at a speed of 950- 
1,000 km/h; 

e service ceiling over target at super- 
sonic speed -16,000-17,000 m. 

The aircraft was to be ready for joint 
monitored tests with the WS in the third 
quarter of 1960. 

The K-22 weapons system with an 
NK-6 powered aircraft carrying a single 
Kh-22 was to be capable of an operational 
radius of 2,800-3,000 km at a speed of 
950-1,000 km/h, and 1,400-1,750 km at a 
speed of 1,400-1,750 km/h. The Kh-22 
was to launched at an altitude of 10,000- 
14,000 m. 

An uprated version of the NK-6 was later 
proposed which would enable a maximum 
speed of 2,300-2,500 km/h and a service 
ceiling of 20,000 m to be achieved. 

The start of testing and prolonged 
development involving the entire Tu-22 
family, particularly elements of the K-22 
weapons system, and problems with the 
NK-6 engine delayed further work on the 
'106' until the early 1960s when the OKB 
brought to the project the experience it 
had gained in the design and development 
of the Tu-22 and its modifications powered 
by the VD-7M engine. In 1960 Sergey M. 
Yegers technical projects section again 
embarked on active design work for the 
'106'. This took a number of directions: 
the '106R' reconnaissance and '106K' ASM 
carrier versions of the basic bomber and 
projects for versions with a revised configu- 
ration. The latter included project '106B' 
with a revised fuselage and project '106A' 
in which the engines were mounted under 
the wings. 
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Above, top to bottom: Tu-22A with VD-7B engines; ditto with RD-7M2 engines; Tu-22R; Tu-22RD with an 
SPS-141 self-protection ECM pack; Tu-22KD; Tu-22UD; and Tu-22PD with an SPS-141 jammer. 





An artist's impression of the Tu-106 - essentially a Tu-22K with new engines in a redesigned common 
nacelle featuring intakes with vertical airflow control ramps. 
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A provisional three-view of the Tu-106. Note the tail-up attitude of the engines and the shape of the tailcone. 


Configurations with alternative engines, 
three or four VD-19s or Tumanskiy R15B-300 
turbojets with lower thrust, were also con- 
sidered. New wings with thin airfoils, bound- 
ary layer control and RD36-35 lift engines 
installed in the undercarriage housings for 
use in boundary layer control and as lift 


engines to reduce the aircraft's take-off run 
were also considered. Altogether no fewer 
than a score of different versions of the '106' 
were looked at over the course of five years. 

By 1963 project work on the '106' and 
'106B' had reached a fairly advanced stage. 
It was finally decided to use thin wings with 


Project specifications of the '106' 2 x NK-6 
(thin-wing version) 





Length 40.195 m 
Wing span 23.646 m 
Height 10.9 m 
TOW 100,000-106,000 kg 
Max speed 2,200 km/h 
Supersonic 

cruising speed 1,800 km/h 
Service ceiling 18,000-20,000 m 
Range at subsonic speed 6,750 km 
Range at supersonic speed 4,000 km 
Crew 3 





60° sweepback, the main issues concerning 
the new NK-6 engines had been settled, the 
major elements of the airframe had been 
designed and the main items of equipment 
decided upon and their co-ordination 
worked out. No defensive armament was to 
be fitted, apart from ECM. 

The design documentation for the proto- 
type's construction was virtually finished, 
and work begun on the new wings and rear 
fuselage section. Work on the NK-6 was also 
reasonably advanced; the engine had com- 
pleted its bench tests and was beginning its 
flight tests on the Tu-95LL testbed. Then, in 
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A drawing from the project documents depicting the internal layout of the Tu-106R supersonic reconnaissance aircraft. 
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Above: A drawing from the project documents depicting the internal layout of the Tu-106K missile carrier. 


1963, both the government and VVS began 
to have doubts about the viability of the '106' 
programme. There were calls for work on 
the '106' and on the NK-6 engine to be ter- 
minated. Aware of this, A. N. Tupolev 
decided to press on and have a prototype 
ready for testing that same year. This was to 
be a Tu-22 with minimum modifications 
apart from the installation of the NK-6 
engines. This was to be test-flown, the antic- 
ipated significant improvement in perfor- 
mance to be used for winning Government 
support to continue with the programme. 
But the '106' prototype remained unfinished, 
nor could the Kuznetsov OKB bring the NK-6 
to a satisfactory stage of development, 
although the Tupolev OKB had managed to 
build a new rear fuselage with huge engine 
housings for the two NK-6s. Work on the 
'106' finally ceased in 1965 when the OKB 
began its first reworking of the Tu-22 as the 
'145' which eventually became the Tu-22M. 


'112' (Tu-112) supersonic tactical 
bomber (project) 

At the end of 1954 the OKB embarked on the 
design of a supersonic twin-engined tactical 
bomber with a top speed in the order of 
Mach 1.7 to Mach 1.9 and the manufac- 
turer's designation '112' (Tu-112). The main 
role of the aircraft was as a carrier for a 
battlefield nuclear weapon. In its first config- 
uration the '112' resembled the '105' super- 
sonic long-range bomber but was smaller 
and lighter. Draft studies prepared in the 
technical projects section were for a high-set 
swept-wing aircraft with swept tail surfaces 
and a bicycle undercarriage. The two AL-7F 
engines were mounted in the rear fuselage 
with their air intakes above the fuselage. The 


Project specifications of the '112' 


Length 20.7/22.6 m 
Wing span 12.2 m 
Wing area 48.0 nf 


wings were aerodynamically clean, swept 
back 55°, with an aspect ratio of 3.2, a taper 
of 3 and a thickness/chord ratio of 7.2%. 
They were fitted with ailerons and two- 
section flaps occupying 19% of the wing 
area. The sharply swept tail unit featured 
slab stabilisers without elevators and a rela- 
tively large fin which, too, was all-movable. 

Two layouts for the fuselage were drawn 
up varying in where the fuel tankage was 
located; the 5,100-kg fuel load was housed 
either entirely in the fuselage or partly in the 
wing centre section and outer wing section 
torsion boxes. The pilot and navigator/oper- 
ator were seated in tandem in two separate 
pressurised cockpits. The navigator had no 
window and relied entirely on instruments. 
An Initsiativa navigation/attack radar linked 
to the optical bomb sight was housed in the 
lower part of the fuselage nose. The centre 
and rear sections of the fuselage incorpo- 
rated a capacious bomb bay capable of 
accommodating large bombs, including 
nuclear weapons. The bicycle undercar- 
riage with wing outriggers was intended for 
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operations from concrete runways. The 
nosewheel absorbed 23% of the load and 
the twin-wheel main gear unit 77%. In the 
course of work on the '112' project a com- 
parative analysis was made of the bicycle 
undercarriage and a conventional tricycle 
undercarriage in which the legs retracted 
into wing housings. It was found that the for- 
mer version was 300 kg lighter. 

In May 1955 materials for a draft '112' 
project were prepared, but the idea went no 
further than discussions with the WS which 
opted for a derivative of Yakovlev's Yak-25 
twin-engined interceptor then in production 
as the Yak-26 and then the Yak-28 tactical 
bombers. Neither the '112' nor a lighter ver- 
sion of the '98A' (Tu-24) were therefore cho- 
sen for further development. 


Nuclear-powered supersonic bomber 
projects 

'120' (Tu-120) supersonic bomber 

Almost in parallel with work on the '119' the 
OKB embarked on research into the possi- 
bility of designing a long-range nuclear- 
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A three-view of the projected Tu-120 nuclear-powered bomber. The tail surfaces appear 


disproportionately large. 
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A drawing from the project documents showing the internal layout of the ‘120’. The reactor was housed immediately aft of the wing trailing edge and the crew 


compartment had heavy radiation shielding. 


powered supersonic bomber. The pro- 
gramme covered a wide field of research 
into engine design, the optimum design of 
the nuclear powerplant and the essential 
radiation shielding for the crew and equip- 
ment. The OKB's planning was for such an 
aircraft to be ready for flight testing in the 
second half of the 1970s and embraced 
design studies for a whole range of aircraft: 
long-range bombers, low-level bombers 
and strategic intercontinental bombers. The 
first of these was to be a long-range bomber 
designated '120' (Tu-120) which was to fulfil 
a similar function to that of the Tu-22. 

The machine was to have two gas- 
turbine engines designed by the Kuznetsov 
OKB which, together with the reactor, were 
to be located in the rear and tail sections of 
the fuselage - as far as possible from the 
heavily shielded crew cabin in the nose 
which accommodated the pilot and naviga- 
tor. The aircraft had a conventional configu- 
ration with shoulder-mounted wings and tail 
surfaces swept back 45°, two engines in the 
aft fuselage and a tricycle undercarriage, the 
wings having constant leading-edge sweep- 
back and small leading-edge root exten- 
sions. The tailplane was mounted on top of 
the fin. The project was to have: 

e a fuselage length of 30.7 m; 

e a wing span of 24.4 m; 
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e a wing area of 170 m?; 

e a take-off weight of 80,000-85,000 kg; 

e a maximum speed of 1,350-1,450 km/h 
at 8,000 m. 


'132' (Tu-132) low-level bomber 
(project, second use of designation) 
The next aircraft in the series was to be a low- 
level strike aircraft with the same function as 
the '132' project in which the reactor was 
located forward of the engines in the rear 
fuselage with provision for the engines to run 
either from the reactor or on kerosene while 
taking off or landing. The kerosene fuel tank 
was located in the fuselage in front of the 
reactor and thus also acted as a radiation 
shield. Radiation shielding was also incor- 
porated in the pressurised nose crew cabin. 
The basic details for the project are: 

e a fuselage length of 37.0 m; 

e awing span of 19.0 m; 

e a height of 8.25 m; 

e awing area of 172 m’; 

e a take-off weight of 102,000 kg; 

e a bomb load of 5,000 kg; 

e a speed of 1,250-1,400 km/h; 

e an operational altitude of 150-500 m. 


Strategic bomber (project) 
The third and final nuclear-powered super- 
sonic bomber was a project for which no 


designation is known - a long-range strate- 
gic bomber like the '108' and '135' but with 
six Kuznetsov engines - two of which were 
to be run by heat exchangers from the reac- 
tor. Its layout resembled that of the Convair 
B-58 Hustler supersonic medium bomber - 
a tailless-delta aircraft with area-ruling. Its 
wings had 52°30' leading-edge sweep and a 
thickness/chord ratio of 4.5%. The four con- 
ventional turbojets were mounted on pylons 
under the wings and the two engines with 
heat exchangers from the nuclear reactors 
in the tail. The locations of the reactor and 
the crew cabin were identical to those on the 
previous two projects. The aircraft had the 
following project data: 

e afuselage length of 40.5 m; 

e a wing span of 30.6 m; 

e a wing area of 320 m?; 

e a take-off weight of 153,000 kg; 

e a bomb load of 5,000 kg. 

These projects for nuclear-powered air- 
craft give a general picture of the Tupolev 
OKB's thinking in this field. There were sev- 
eral other similar projects: for example, in 
the course of design work on the supersonic 
strategic '135' carrier a version with nuclear- 
powered engines was explored. 

As in the case of the '119' project, all 
work on supersonic aircraft with nuclear- 
powered engines was wound up during the 





first half of the 1960s due to the scale of the 
research and development programme, 
the economic limitations imposed by the 
burgeoning ICBM and submarine-launched 
missile forces and the possible ecological 
problems which may have arisen in connec- 
tion with the operational use of nuclear- 
powered aircraft. 


'122' (Tu-122) supersonic tactical 
bomber (project) 

In 1957 the OKB prepared a technical pro- 
posal for further development of the '98' 
under the in-house designation ‘'122' 
(Tu-122). No further action was taken, since 
the WS had already chosen the Yak-28. The 
'122' was to have had two Lyul'ka AL-11 tur- 
bojets, a maximum speed of 2,000-2,200 
km/h, a service ceiling of 20,000 m and a 
range in the order of 3,000 km. 


'125' (Tu-125) supersonic 

long-range bomber (project) 

In 1958 the OKB began to research the 
design of an advanced supersonic long- 
range aircraft to replace the Tu-22. This pro- 
ject, worked on by S. M. Yeger's section, 
received the manufacturer's designation 
'125' (Tu-125). Preliminary calculations indi- 
cated that if such high performance was to 
be achieved, a lift/drag ratio no lower than 6 
would be needed for supersonic speed and 
around 12 for subsonic speed. With a nor- 
mal take-off weight of something like 100- 
124 metric tons, engines with a combined 
thrust of no less than 40,000 kgp and a fuel 
efficiency at supersonic cruising speed con- 
siderably greater than the Tu-22's VD-7M 
engines would be needed. Also, since the 
'125' would have to cruise at high super- 
sonic speeds, the problem of structural 
materials inevitably arose, as the traditional 
aluminium alloys used in aircraft structures 
would no longer be adequate to withstand 
the ‘heat barrier’ the aircraft would 
encounter. The idea of using traditional 
alloys with steel and titanium in the parts 
most likely to be subjected to heat stresses 
was discussed. A whole complex of intricate 
equipment and armament systems would 
be needed to enable the strike aircraft to 
operate effectively under conditions of pro- 
longed supersonic flight. 


The canard layout was deemed to be the 
most suitable by the designers, and several 
dozen alternative configurations were con- 
sidered and analysed, using both existing 
and projected types of engines. Work on the 
aircraft, which initially began as a future 
alternative to the '105A' and, to a certain 
degree, the '106', gradually turned into a 
stand-alone design for a supersonic long- 
range strike aircraft with a performance sim- 
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Above: A model of the projected Tu-125 long-range bomber and missile strike aircraft. 





A three-view of the Tu-125 from the project documents, showing a cruise missile semi-recessed in the 


fuselage. 


ilar to that of another Tupolev project of the 
time, the '135', but with less than a third of 
the latter's take-off weight. From the early 
1960s onwards work on both projects pro- 
gressed almost in parallel, with the result 
that their layouts were broadly similar. 

The '125' long-range strike aircraft was 
to be optimised for a long flight to its target, 
and enemy air defence penetration at high 
altitude and supersonic speed, whereupon 
the aircraft would deliver its bomb or missile 


strikes against either land or naval objec- 
tives Various versions were drafted: a 
bomber, an ASM or air-launched ballistic 
missile carrier, a reconnaissance aircraft, a 
long-range interceptor and an anti-subma- 
rine warfare aircraft able to react quickly to 
the threat posed by enemy nuclear-powered 
submarines carrying ballistic missiles 

The '125' and '135' projects proceeded 
in parallel until the mid-1960s, when the idea 
of the long-range subsonic/supersonic strike 
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Above: Even now, this model showing the FB supersonic tactical bomber (work on which proceeded in 


the late 1950s at the early stage of the '125' and '135' projects) looks quite futuristic. 








A three-view of an alternative configuration of the Tu-125 with two NK-6B turbofans in underwing 


nacelles. Note the semi-recessed ASM. 


Project specifications of the '125' (1960s) 


Powerplant 

Thrust in full afteroumer 
Length 

Wing span 

Height 

Wing area 

Take-off weight 

Maximum speed 
Supersonic cruising speed 
Flight altitude over target 
Range at supersonic speed 
Range at subsonic speed 
Armament 


2 x KEB 
24,800 kgp 

38.4 m 

24.7 m 

10.1 m 

226 m' 

125,000 kg 

na. 

2,500-2,650 knvh 
18,500-20,500 m 
4,800-6,000 km 
7,000-9,000 km 

1 x Kr22 


4x R15B300 


aircraft was replaced by concept of the ASM- 
armed '‘swing-wing'’ aircraft - at first the 
Tu-22M and later the Tu-160. The prolifera- 
tion of Soviet land-based ICBMs and the 
technological problems inherent in design- 
ing an aircraft like the '125' were also potent 
factors. The nearest thing to a strike and 
reconnaissance machine like the '125' at 
that time was Sukhoi's T-4 (‘aircraft 100’) 
prototype which first flew in 1972 but never 
went into production; the WS opted for the 
Tupolev Tu-22M instead. 

The '125' project of 1958 was to be 
powered by two NK-6 or NK-10 afterburning 
turbofans with a maximum thrust of 23,500- 
24,000 kgp located in the rear fuselage or 
in underwing nacelles and was to have a 
canard (tail-first) configuration. The delta 
wings were to have prominent leading- 
edge root extensions. Its maximum speed 
was to be 2,700 km/h, its service ceiling 
25,000 m and its range 7,000 km. The early 
1960s' project generally resembled the 
'135'. Depending on the engine type, either 
two or four were to be used (two NK-6s or 
NK-10s, or four R15B-300S and so on). 
Construction was to be of duralumin and 
titanium. 


'127' (Tu-127) supersonic bomber/ 
missile strike aircraft (project) 

In early 1958 the OKB carried out draft work 
on a project for a supersonic tactical bomber 
with the in-house designation '127' (Tu-127). 
The project envisaged a tactical strike air- 
craft in an intermediate class between the 
Sukhoi Su-7B (S-22) fighter-bomber and the 
Tupolev '98'. In February 1958 S. M. Yeger's 
section calculated its basic dimensions, lay- 
out and performance. The draft project work 
resulted in a single-engined two-seat multi- 
role tactical bomber and ASM carrier; it was 
a mid-wing aircraft with wings swept back 
55°, area ruling, a single 16,000-kgp VD-7M 
afterburning turbojet in the rear fuselage 
with a dorsal air intake located aft of the 
cockpit, as on the North American YF-107 
experimental fighter. The centre fuselage 
below the wing centre section incorporated 
a weapons bay housing either a P-15 ASM 





15,000 kop 


Project specifications of the '127' VD-7M 





41.4 m 
22.2 M 
9.55 m 
226 nf 
110,000 kg 
3,500 kmh 
na 
25,000 m 
4,800 km 
na 

1 x Kh22 


Length 23.875 m 
Wing span 1340 m 

Wing area 60.0 m 

Noma TOW 23,000 kg 
Bomb load 2,000 kg 

Mex speed at 11,000 m 1880 kmh 
Service ceiling 18,000 m 
Range at subsonic speed 2400 km 
Range at supersonic speed 800-1,100 knvh 
Crew 2 
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and an auxiliary fuel tank, 2,000 kg of bombs 
or reconnaissance equipment. The pres- 
surised forward fuselage section contained 
the pilot's cockpit and the fully-glazed navi- 
gator's nose position, which was equipped 
with a bomb sight. The fairing for the missile 
guidance system was under the pilot's cock- 
pit. All fuel (5,500-6,000 kg) was carried in 
the fuselage. The tricycle undercarriage 
retracted into the fuselage nose and the 
usual wing fairings to minimise the space it 
occupied High-pressure tyres were fitted to 
the twin nosewheels and the four-wheel 
main gear bogies. The navigation/attack 
suite was based on the Initsiativa radar 
housed in aventral radome, as on the OKB's 
preceding tactical bomber projects, with the 
addition of the requisite guidance and 
targeting equipment for the ASM. 


'129' (Tu-129) supersonic tactical 
bomber/missile strike aircraft (project) 
Within the general framework of the '127', 
the '129' project was prepared as its devel- 
opment. In layout this was reminiscent of the 
Republic F-105 Thunderchief fighter-bomber. 
Like the projected versions of the '96', the 
'129' project was taken no further. 


'135' (Tu-135) supersonic strategic 
cruise missile carrier (project) 

On 3rd October 1960 the Soviet Council 
of Ministers issued Directive No.1057-437 
whereby: 

e Vladimir M. Myasishchev's OKB-23 
was transformed into a branch of V. N. Che- 
lomey's OKB and work on its supersonic 
M-56 missile carrier was terminated. The fate 
of the Myasishchev M-50/M-52 and Tsybin 
RSR programmes was to be decided; 

e the Tupolev OKB, as a result of the 
M-56's cancellation, was to present within 
the space of three months a proposal for a 
long-range supersonic missile carrier and 
reconnaissance aircraft and explore the 
possibility of its series production at Factory 
No.22 in Kazan'. 

A large number of different projects to 
meet this requirement based on various ver- 
sions of supersonic long-range aircraft were 
considered in S. M. Yeger's technical pro- 
jects section Over the course of almost five 
years a great deal of work was done to 
decide on the basic parameters of the air- 
craft and the cruise missile it was to carry; 
dozens of versions of the '135' project with 
various layouts and various engines were 
considered. Research carried out by both 
the Tupolev OKB and the Myasishchev OKB 
was drawn upon and the progress of the 
North American XB-70 Valkyrie, at that time 
fairly advanced, was followed closely. 
Tupolev delegated overall charge of the 
'135' project to Leonid L. Selyakov, one of 








Above: A three-view of the projected Tu-127 strike aircraft looking like a 'Tu-128 nymph’, showing the 
dorsal air intake and the semi-recessed P-5 missile. 








An artist's impression of the Tu-135 in a four-engined canard layout. 


Various powerplant options considered for the '135' (Tu-135) 





Max take-off thrust Specific fuel consumption in 


supersonic cruise 


Engine type 


Kuznetsov NK-6 23,000-23,500 kgp 1.5-1.7 kg/kgp-hr 


Kuznetsov NK-6B 22,480 kgp 1.5-1.7 kg/kgp-hr 
Kuznetsov NK-6V 18,700 kgp 1.7-1.9 kg/kgphr 
Kuznetsov NK-6S 22,500 kgp 1.6-1.7 kg/kgp-hr 
Kuznetsov NK-10 24,000 kgp 1.4-1.6 kg/kgp-hr 
Tumanskiy R15B-300 15,000 kgp 1.8 kg/kgp-hr 
Tumanskiy R23-300 21,000 kgp 1.6-1.75 kg/kgp-hr 
Dobrynin VD-19R 13,500 kgp 2.0-2.5 kg/kgp-hr 
Izotov R17-117 17,000 kgp 1.7-1.8 kg/kgp-hr 
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Above left: A three-view of the Tu-135 configuration with double-delta wings, a single tail and three pairs of R15B-300 engines. Note the underwing drop tanks. 
Above right: The broadly similar Version Ila with single R15B-300s in the underwing nacelles and drooping wingtips to improve directional stability at high speed. 
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Left: Version 3 of the Tu-135 project envisaged a pure-delta, twin-tail aircraft with high-set canards and four engines grouped in a single ventral package. 
Right: This study, marked Version 2, has cropped rhomboid wings with anhedral and large LERXes, twin tails and two widely spaced pairs of engines. 


the main designers on the Myasishchev 
M-50, M-52 and M-56,who had found new 
employment at the Tupolev OKB. 

The Tupolev OKB, TsAGI and various 
aero engine and aircraft equipment OKBs 
were all involved in configurations ofthe sys- 
tem, its potential capability and its line of 
development. Practical proposals were 
made as regards the aircraft, its engines and 
equipment and armament systems. The 
types of engines considered for the Tu-135 
are listed in the table on the previous page. 

A version with a nuclear powerplant was 
also considered, and, depending on their 
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thrust, the number of engines varied from 
four to six. Fourteen models were built, on 
which TsAGI tested six different wing 
designs in a bid to reach the optimum aero- 
dynamic configuration. There were over ten 
different arrangements for the engines, on 
five versions the optimum wing airfoil was 
defined, and six versions were used to 
explore field performance and overall per- 
formance at subsonic speeds. The models 
were also used to decide on the control sur- 
faces, stability and handling. The forms and 
placing of the engine nacelles, the air intake 
ducts and the aerodynamic interaction 


between engine nacelles, wings and fuse- 
lage were also studied. Eventually a tail-first 
(canard) configuration with double-delta 
wing, a single fin and the engines mounted 
in pairs under the wings was selected. The 
chosen layout allowed a fairly high lift/drag 
ratio to be achieved, which was verified dur- 
ing research at TsAGI under various flight 
conditions (the L/D ratio was 10.5 at Mach 
0.9; 8.3 at Mach 1.2; 6.5 at Mach 2.5; and 6.0 
at Mach 3.0). 

A separate study was made of different 
missile systems based on various types of 
cruise missiles and air-launched ballistic 
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Above left: Version 1 of the Tu-135 project closely resembled the XB-70, with twin tails, delta wings with drooping tips and four engines in a single package. 
Above right: The broadly similar Version 2 had cranked-delta wings of higher aspect ratio. The main gear units stowed between the engines’ inlet ducts. 
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Left: A smaller version of the Tu-135 powered by four VD-19R2 engines in paired nacelles jutting out beyond the wing leading edge. 
Right: The most unusual (and least realistic) version was envisaged with a nuclear powerplant with the reactor amidships to feed two pairs of gas turbines. 


missiles, with much attention paid to the 
piloting and navigational equipment and to 
installing the latest ECM facilities. The OKB 
produced an aircraft with the maximum 
speed limited to 3,000 km/h (Mach 2.82) and 
a cruising speed of 2,500-2,650 km/h (Mach 
2.35/2.5). This permitted the use of duralu- 
min alloys in the structure and recourse to 
heat-resistant alloys only in certain load- 
bearing elements. This meant that tried and 
tested technologies could be used in series 
manufacture without fundamental technol- 
ogy changes at the production factories, 
halving the design and production time. 


The powerplant was to be based on two- 
spool turbofan engines like the NK-6. This 
would increase range by more than 10-20% 
in normal supersonic flight conditions and 
30-40% for composite profiles and subsonic 
flight in comparison with other engine types. 
lt would also offer the option of sustained 
flight at low altitude. Additionally, the use of 
NK-6 turbofans meant that the '135' would 
have the same engines as the '106' (Tu-22 2 
x NK-6) and facilitate the installation of NK-6 
derivatives, or the use of its basic assem- 
blies in civil aircraft and VTOL aircraft pro- 
jects (the NK-8, NK-144, NK-36 and NK-38). 


Proceeding from much research and 
analysis of the proposed versions, a version 
with a wing area of 400-450 m’ and a take-off 
weight of 160,000-200,000 kg was chosen 
for further development. This would provide 
the following: 

* a normal service range of 8,000 km at 
a supersonic cruising speed of 2,650 km/h, 
and a maximum service range of 10,000 km 
(increasing to 12,000 km with a single in- 
flight refuelling); 

e a maximum service range of 12,000- 
13,000 km at a subsonic speed of 920 km/h, 
or 14,000-15,000 km with a single in-flight 
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Above: This model depicts the first project configuration of the Tu-135 with double-delta wings, a single 
fin and rudder, and four engines grouped together. 
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Above: This model of the Tu-135 resembles one of the drawings on page 182 but the wing planform 
appears to be different. 


CTPATETHYECKHÁ CAMOJIET - PAKETOHOCEL Ty-135K 
(¢ 448 ABHrATENAMN HK-66) 








BANAMCTHYECKAA PAKETA K-195 \KPbINATAA PAKETA X-22M 


A three-view of the projected Tu-135K strategic missile carrier powered by four NK-6Bs, showing its 
alternative payloads - a Kh-22M cruise missile or the specially developed K-135 ballistic missile. 
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refuelling, and a maximum service range of 
6,000 km at low altitude. 

If a passenger version ('135P') were to 
be designed on its basis, its service range of 
6,500 km would enable non-stop flight 
between the USSR and the USA. 

In response to WS requirements that 
the aircraft should be able to operate from 
airfields with unstrengthened concrete or 
unpaved runways, the '135' was to have a 
multi-wheel or wheel/ski undercarriage. This 
would mean operation from first-class air- 
fields (those with runways of 2,600-3,250m) 
and the better unpaved airfields with a TOW 
of 160,000 kg; or, with a maximum TOW 
of 200,000 kg, operation from ‘'unclassed' 
airfields (those with runways longer than 
3,250 m) or strengthened runways at first- 
class airfields. 

The work on the '135' was not restricted 
to producing a highly effective strike aircraft. 
The idea was discussed of making it a multi- 
role aircraft, with functions including: 

e the detection and destruction of air- 
craft carrier task forces, transports and mar- 
itime convoys - in which case the aircraft 
was to be armed with two to four cruise or 
ballistic missiles with a range of 500-600 km. 
The aircraft was to have an operational 
radius of 5,000 km without in-flight refuelling 
and 6,000 km with in-flight refuelling; 

e the detection and destruction of ship- 
borne guided weapons systems and 
nuclear-powered submarines at ranges 
beyond the striking range of their missiles. 
The aircraft was also to be able to loiter at a 
distance of 2,000 km from the base for 8 
hours, 3,000 km for 5.3 hours and 4,000 km 
for 2.7 hours and use search and attack 
cruise or ballistic missiles, depth charges or 
torpedoes against enemy surface vessels 
and submarines; 

e the destruction or disruption of enemy 
transport aircraft, in which case the '135' 
was to be fitted with a fire control radar and 
armed with four to six AAMs. In this version 
the aircraft would have an endurance of 8 
hours within a radius of 2,000 km, 5.3 hours 
at 3,000 km and 2.7 hours at 4,000 km. 
Targeting information was to be relayed from 
a satellite reconnaissance system; 

e radar, electronic, photo and special 
reconnaissance missions without in-flight 
refuelling over an operation radius of 5,000 
km (6,000 km with in-flight refuelling) in 
supersonic mode or 6,000-6,500 km (7,000- 
7,500 km with in-flight refuelling) in subsonic 
mode at 20,000-24,000 m. To increase the 
operational radius of the reconnaissance 
system, its effectiveness and its ability to sur- 
vive enemy air defences, the carriage of a 
parasite drone was proposed; 

e the destruction of small strategic tar- 
gets heavily defended by PVO and anti- 


Project specifications of the '135' (‘135M’) 4 x NK-6 


Length 50.7 m 

Wing span 34.8 m 

Height 10.7 m 

Wing area 417 nf 

Take-off weight 175,000-205,000 kg 
Maximum speed 3,000 km/h 

Cruising speed 2,650 km/h 


Service ceiling 19,000-22,000 m 
Service range at supersonic speed 7,800-8,000 km 


missile defence systems by means of low- 
level approach and exit from the target, with 
an operational radius of 3,000 km. The 
armament was to comprise two winged or 
ballistic missiles with a range of 4,000 km. 

As can be seen, the '135’, as it was for- 
mulated in the mid-1960s, was an airborne 
missile system intended for essentially the- 
atre-strategic and strategic tasks. Its purely 
strategic tasks would be as a second-strike 
strategic system or strikes against small and 
well-protected targets (underground ICBM 
silos, underground control and supply cen- 
tres and so on). This versatility was intended 
to offset the costs in deploying the system. 

In its passenger form, the '135P' was to 
have the following versions: 

e the normal version was to carry a 
12,000-kg payload (100-120 passengers) 
over a range of 4,500-5,000 km at a super- 
sonic cruising speed of 2,100-2,200 km/h. 
This was to be used on flights between 
Moscow and the Far East staging via Irkutsk 
or Novosibirsk, to the African states staging 
via Cairo or Khartoum, to South-East Asia 
staging via Kabul or Delhi, to New York or 
Montreal staging via Reykjavik or to Rio de 
Janeiro staging via Cairo and Dakar; 

e the long-range version was to carry an 
8,000-kg payload (70-80 passengers) over 
6,000-6,500 km at a cruising speed of 2,100- 
2,200 km/h son such services as Moscow- 
Khabarovsk or Moscow-New York (staging 
via Murmansk, London or Paris). 

e special flights with a payload of 3,500- 
5,000 kg at supersonic and subsonic 
speeds over a distance of 7,500-8,000 km 
(for example, non-stop Moscow to New York). 

Work on the '135P' almost completely 
answered the requirements advanced for 
the Tu-144 in 1963. Sergey M. Yeger pro- 
posed that the design of the Tu-144 should 
be specifically based on the large volume of 
work done on the '135' and the '135P'. This 
approach was indeed considered by the 
OKB, but a more advanced configuration 
closer to the Anglo-French BAC/Aerospa- 
tiale Concorde was chosen. 

By the mid-1960s design work on the 
Tu-135 had been axed. The underlying rea- 
sons were the the Air Force's preference for 
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A three-view of a tailless-delta, blended wing/body version of the Tu-135. 


a variable-geometry supersonic strategic 
aircraft (similar to the preference for the B-1 
over the B-70 in the USA), problems thrown 
up by the design technology, particularly the 
flight and navigation suite and the intercon- 
nected sighting system, and the high cost 
involved. Still, much of the thinking behind 
the Tu-135 was later used by the OKB - 
especially in the Tu-22M and Tu-160. 


'137' (Tu-137) strategic missile strike 
aircraft (project) 

This was a further and larger development of 
the '135' and '135A' project with a revised 
layout. The '137' was to have a tailless con- 
figuration with six NK-6 or NK-10 engines. 
The engine housings and air intakes were 
designed along the lines of those first used 
on the M-56 which enhanced the aircraft's 
aerodynamic efficiency at cruising speed. 
Work on the '137' did not progress beyond 
the stage of draft studies. 


Tu-22M bomber family 

'145' (TU-22M, izdeliye '45') long-range 
bomber and missile strike aircraft 

The considerable effort expended by the 
Tupolev OKB on the '106' and '125' projects, 


did not yield the required results. Although 
the two projects differed (the '106' being 
viewed as an update of the Tu-22, and the 
'125' as a highly advanced supersonic air- 
craft), they shared a common reason for 
their lack of success. Both projects were 
high-altitude supersonic strike aircraft whose 
value was very much in doubt by the mid- 
1960s and whose practicality, at least as far 
as the '125' was concerned, demanded 
complex and very costly technologies. 

A completely different approach to cre- 
ating an advanced long-range strike aircraft 
was needed. First and foremost the idea of a 
purely supersonic aircraft had to be aban- 
doned. A study of the operational applica- 
tions of DA aircraft, the present and future 
nature of their weaponry, electronic naviga- 
tion and control systems, and the increasing 
potency of air defence systems persuaded 
the OKB and the VVS to accept the concept 
of a 'multi-mode' aircraft optimised for 
supersonic, transonic and subsonic flight 
over a range of altitudes. Such an aircraft 
would be designed specifically for super- 
sonic flight at high altitude, long-range flight 
at subsonic speeds and low-altitude tran- 
sonic flight. It would also need to possess 


183 








Above: A model depicting the preliminary version of the Tu-145 - essentially a Tu-106 with high-set 
variable-sweep wings. 





A three-view of the Tu-145 project, showing the three alternative wing settings. 
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better field performance than its predeces- 
sors. The best way of combining all these 
attributes was an aircraft with variable- 
geometry (VG) wings. 

Theoretical work and flight experiments 
indicated the following advantages for a 
large 'swing-wing' strike aircraft: the lift/drag 
ratio at subsonic speed improved with mod- 
erately swept wings and range was also 
increased; field performance improved with 
minimum sweepback; at high sweepback 
angles the aircraft was optimised for high 
supersonic speeds, and at maximum 
sweepback it was able to accelerate more 
quickly through the transonic zone and the 
stresses on the fin at low and very low alti- 
tude were reduced. But all this had a price. 
The advantages were offset by a heavier air- 
frame as the wings had to accommodate the 
sweep change mechanism, including piv- 
ots, drives, load-bearing ribs and so on. The 
overall increase in weight was assessed as 
3.5-4%, depending on the type of aircraft 
and the state of the technology applied. The 
wing design had to take into account the 
manufacture of light but strong bearing 
assemblies, light but powerful drives to pivot 
the outer wings, effective lubricants for the 
bearings, a system of electronic automatic 
pivoting control and so on. The problem of 
ensuring stability and handling while the 
outer wings moved was addressed with the 
co-operation of TSAGI and solved by keep- 
ing the wings' aerodynamic centre almost 
unchanged by introducing a leading-edge 
extension and by correctly placing the pivot- 
ing axis. Research at TsAGI confirmed the 
viability of a universal configuration which 
could be applied to different types of aircraft. 


Work on the '145' project began in the 
OKB in 1965. The first stage was done by the 
OKB at its own initiative. A government 
directive for the design of the aircraft was 
issued only at the end of 1967 and until then 
received support from Minister of Aircraft 
Industry Pyotr V. Dement'yev, Soviet Air 
Force C-in-C Air Marshal Pavel S. Kutakhov 
and the support of the Soviet defence indus- 
try as a whole, represented by Minister of 
Defence Dmitriy F. Ustinov. The OKB carried 
out the work without any state subsidy and 
since it was on a 'semi-legal' basis it bore the 
title of a 'radical updating of theTu-22k’. If, at 
the start of the project, this was more or less 
true, little was to remain of the Tu-22 in the 
course of development, apart from its oper- 
ational application. As a result, the '145’, 
given the official designation Tu-22M 
(izdeliye ‘YuM'/izdeliye 'AM'"/'‘izdeliye '45'), 
became an entirely new aircraft bearing little 
resemblance to the Tu-22. 

The configuration of the Tu-22M was not 
immediately achieved and there were a num- 
ber of interim projects which drew upon 


Above: The first prototype of the Tu-22M0 'swing-wing' bomber with the wings at minimum sweep; no IFR probe is fitted yet. So much for the 'Tu-22 update’ story. 
Note the wing pivot beam fairings which were initially mistaken for the customary Tupolev main gear housings in the West. 


development studies for the Tu-22 family. 
In the autumn of 1965 the OKB's technical 
projects department prepared a technical 
proposal for the first version of the '145' 
based on the '106B' project and borrowing 
the latter's general fuselage layout, placing 
of the engines, housing of attack weaponry 
and defensive armament system. The pro- 
ject included high-set variable-sweep wings. 
The fixed inboard portions were swept back 
65°, and the pivoting outer panels could be 
set at 20°, 65° or 72°. Each position was opti- 
mised for a different flight condition: 20° for 
take-off, landing and maximum range at sub- 
sonic speed, 65° for long-range flight at 
supersonic speed and 72° for transonic 
speeds at low altitude. Two afterburning 
turbofans were to be installed in the rear 
fuselage in a large common housing with 
wedge-divided air intakes. The VG wings 
greatly improved the estimated performance 
compared to the '106B' (the two-shaft NK-6 
was similar in size and anticipated output for 
the projected NK-144). The take-off weight of 
the '145' had increased by 7% to 105 tonnes 
with the aircraft's empty weight 5% heavier at 
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51.5 tonnes. The field performance was bet- 
ter and enabled the '145' to operate from 
unpaved runways, whereas the '106B' could 
only be flown from concrete runways. With 
a take-off weight of 105 tonnes, the '145' 
had an estimated take-off run of 1,450 m (as 
against 1,800-2,000 m by the '106B'). Maxi- 
mum speed at a height of 50-100 m was 


assessed at 1,100 km/h (the '106B' was 
unable to fly at this height) and 2,500-2,700 
km/h at 14,500 m (2,200 km/h for the '106B'). 
Supersonic cruising speed was estimated at 
2,200 km/h (1,800 km/h for the '106B'), oper- 
ational range at subsonic speed about 
10,000 km (6,300-6,500 km for the '106B'), 
range at supersonic cruising speed 4,000 km 


A pre-production Tu-22M1 (note the fin top fairing) is refuelled by a Myasishchev 3MS-2 tanker. 








Above: This view of a Tu-22M1 with the wings at maximum sweep shows the IFR probe and the characteristic six-wheel main gear bogies, with the track of the 
centre pair hydraulically increased during gear extension to increase the footprint area during soft-field operations. 


(3,000-4,000 km for the '106B') and 3,800 km 
at sea level. 

The basic version of the '145' was the 
strike version which was able to attack tar- 
gets at medium and high altitudes over its 
entire range of speeds. Faced with strong 
anti-aircraft defences, the aircraft could be 
used as a low-level bomber or missile-carrier 
and penetrate the enemy air defence zone at 
altitudes down to 200 m and at a speed of 
1,200 km/h. This gave it a high degree of 
invulnerability against most air defences of 
that time and the ability to hit small station- 
ary and moving targets with great accuracy, 
using bombs or missiles (the aircraft could 
also be used against silo or mobile missile 
launchers). With its considerable range at 
supersonic and subsonic cruising speeds it 
could be used at high-altitude (given the 
presence of locally deployed anti-aircraft 


defences) to carry a single Kh-22 missile 
with a range of homing heads, including 
passive homing, against stationary and 
mobile radars and AWACS aircraft. In this 
version the aircraft was to be designated 
'145K'. A reconnaissance version ('145R’), 
an ECM version ('145P') and an ASW ver- 
sion were also considered. These were 
made feasible by the aircraft's wide range of 
flight characteristics, its large payload, the 
dimensions of its equipment/weapons bay 
and its onboard electrical supply systems. 

By the end of 1965 the OKB had partly 
revised this draft project in order to eliminate 
some of the inherent shortcomings in the 
Tu-22 family. While retaining the overall lay- 
out, several parts of the airframe were 
altered: to reduce the effects of the fuselage 
and wings on the engines' operation at high 
speed, the engine housing was placed a 








‘1004 Black’, one of the prototypes of the Tu-22M2 - the first mass production version. 
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little higher above the rear fuselage, the shape 
of the fin and tailplane was changed to 
improve control efficiency and the contours 
of the fuselage nose and radome improved. 
Drawing on operational experience gained 
with the Tu-22, the navigator's position was 
relocated behind the pilot's cockpit, and the 
weapons systems operator relocated aft 
and facing the direction of flight. Emergency 
ejection was upwards. 

It was decided that the aircraft should be 
a dedicated missile-carrier so that the opti- 
cal (television) bomb sight and bombing 
equipment were removed. This version was 
also an interim one. In arriving at the aero- 
dynamic layout of the '145', the OKB had 
worked with TsAGI and accepted practically 
all its recommendations. Now a rift opened 
up between them over the question of 
removing the engines from their location 
above the rear fuselage and thus relinquish- 
ing the comparatively straightforward and 
lightweight air intakes. The OKB had valid 
reasons. Moving the engines to the rear 
fuselage entailed a more complicated air 
intake system, an increase in the aircraft's 
empty weight (which would be increased 
anyway due to the wing sweep change 
mechanism), and other problems with the 
siting of equipment, weaponry and fuel. As 
far as difficulties in arranging the air intakes 
were concerned, the OKB was of the opinion 
that the existing design with the engine 
housing mounted over the fuselage and the 
provision of effective boundary layer control 
should solve the problem. This issue 
brought about a sharp division between the 
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OKB and TsAGI, with the latter remembering 
the problems with the Tu-22 and contending 
that it was unrealistic to expect engines 
mounted above the area of the wing trailing 
edge and fuselage to function properly at 
high supersonic speeds. Research at TsAGI 
showed that at speeds above Mach 1.135- 
1.45 this would sharply reduce the pressure 
recovery co-efficient and increase the irreg- 
ularity of the airflow entering the air intake, 
even at relatively low angles of attack. The 
OKB went through TsAGI's arguments again 
and decided to rework the project and resite 


the engines. As a result, the Tu-22M version | ; fa 
appeared in 1967 with its engines buried in FT neem 
the rear fuselage and their air intakes placed 
on either side of the fuselage. 

The new placement for the engines 
involved substantial changes to the layout of 
the aircraft, which now had mid-set wings 


with angular air intakes on the centre fuse- 
lage. The air intakes had vertical boundary 
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Above: A production Tu-22M2 at Shaykovka AB. The air intakes are not exactly two-dimensional, having 
rounded corners. 


layer splitter plates, with flow control ramps gested, which led to the addition of a co-pilot control. The pivoting sections were oper- 
half-way down the intake ducts. At first it was and improved working conditions for the ated by screwjacks with powerful hydraulic 
planned to use semi-circular air intakes with crew. The layout of the cabin was radically drives. The peculiarities of a 'swing-wing' air- 
half-cone centrebodies like those on the revised, it was made bigger and the seating craft led to a reassessment of the type and 
Tu-128; however, analysis of how they per- of the crew members changed. The captain positioning of the control surfaces. It was 
formed on such a large aircraft as the and co-pilot were now seated side by side in decided not to use ailerons but to incorpo- 
Tu-22M and an assessment of the air intakes the forward section of the cabin and simi- rate spoilers and a differentially deflectable 
on the McDonnell F-4 Phantom II tipped the larly, in the rear section, the navigator and tailplane, while leading-edge slats were fit- 
balance in favour of angular intakes similar weapons systems operator. The dimensions ted to the wings to improve field perfor- 
to those on the American fighter. The siting and sweepback of the wings were also mance. Even brief mention of these changes 
of the engines in the rear fuselage necessi- altered, with the sweepback of the fixed shows that it was not an updating that was 
tated a significant rearrangement of the air- inboard section reduced to 56° and the outer taking place - it was the creation of a funda- 
craft's systems and equipment and the fuel pivoting wing sections now moving mentally new aircraft. 
tanks had to be relocated. smoothly between 20° and 60° with stops at After the OKB had been working on the 
In the process, an increase in the air- 20°, 30°, 50° and 60° or at any intermediate project for two years it finally received official 
craft's range and endurance was sug- setting, either automatically or by manual status. On 28th November 1967 the Soviet 
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'32 Red’, the first prototype of the Tu-22M3. Note the redesigned air intakes and the reprofiled nose terminating in an IFR probe; production examples lacked IFR 
capability due to limitations imposed by the SALT Il arms reduction treaty. 
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Above: One of the pre-production Tu-22M3s with two Kh-22M missiles suspended from the BD-45K wing pylons. A third missile could be carried semi-recessed 
on the fuselage centreline. Note the shape of the nose. 
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An operational Soviet Air Force Tu-22M3 coded '01 Red’. 


Council of Ministers passed Directive 
No.1098-378 concerning the Tu-22M. The 
OKB was now to produce a modification of 
the Tu-22K as the Tu-22KM with VG wings and 
NK-44 (NK-144-2) engines as a carrier for the 
Kh-22 missile. Its maximum speed was to be 
2,300-2,500 km/h, its range at subsonic 
speed with a single missile 7,000 km and its 
take-off and landing runs were not to exceed 
1,600 m. Joint trials of the Tu-22M were 
scheduled to begin in the second quarter of 
1969. As early as September 1967, before the 
government directive had been passed, the 
WS had drawn up its own requirements for 
an updated K-22M airborne missile system. 
The VVS placed special emphasis on the abil- 
ity of the Tu-22M to fly at low level. 

Aware of the technical difficulties 
involved in this, the VVS proposed that the 
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system should be developed in two stages. 
In the view of the WS, the OKB was to pro- 
vide an aircraft with a range of 8,000 km at 
subsonic speed and 3,000 km at supersonic 
speed, with subsonic flight at altitudes 
between 300 and 500 m over a range of 
3,500 km in good weather (in the first stage 
under manual control and in the second, 
automatic control). Maximum speed was to 
be 2,000 km/h with brief bursts up to 2,300 
km/h, and cruising speed 1,600-1,800 km/h. 
Subsonic cruising speed was to be 850-900 
km/h at low altitude. Subsonic service ceil- 
ing was to be 14,000 m and the supersonic 
service ceiling 16,000 m. 

In the first stage NK-144-22 fizdeliye 
'FM') engines with a maximum thrust of 
20,000 kgp and a specific fuel consumption 
of 0.85 kg/kgp-hr were to be used; stage 2 


envisaged 22,500-kg NK-144-2  [izdeliye 
'FMA') engines. In the first stage the flight, 
navigational and sighting equipment was to 
be that fitted to the Tu-22; in the second a 
transition to updated equipment and auto- 
matic onboard control systems was to be 
made. The WS insisted on a broadening of 
the missile-carrier's strike potential: in addi- 
tional to a missile, a normal bomb load of 3 
tonnes and a maximum bomb load of 11 
tonnes were to be carried. The updating also 
included the Kh-22 missile which, as the 
Kh-22M, was to have enhanced perfor- 
mance and a more accurate guidance sys- 
tem less susceptible to ECM. The WS also 
insisted on atail gun position with radar and 
television sighting. This last proposal was 
accepted and two versions of the aircraft 
were prepared: one with a tail gun position 
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and one with a standard tail ECM compart- 
ment. Subsequently during design work and 
joint trials the WS placed more and more 
new demands aimed at broadening the air- 
craft's strike capabilities, which led to con- 
tinual updating. By the time the aircraft had 
completed its tests it was very different from 
the one that began the first stage of testing. 
The number of missiles had risen to three 
and the bomb load was up to 24 tonnes, the 
machine had a navigational complex, an 
automatic onboard control system, new 
instruments and new radar and flying equip- 
ment. All this greatly broadened the poten- 
tial of the Tu-22M but took a lot of time in 
designing new assemblies and in meeting 
the requirements set down in the directive of 
1967. In reality this process took almost ten 
years and was not restricted to the two-stage 
programme originally planned. 

The mock-up review commission for the 
Tu-22M was held at the OKB in October- 
November 1967. Drawing on its findings and 
the draft project materials, it was decided to 
build the first small series of the Tu-22M with 
interim engines, equipment and armament 
as the Tu-22M0 (izdeliye '45-00'). As in the 
case of the Tu-4 almost twenty years before, 
a first series of Tu-22M machines was built, 
including the first example, at the Kazan’ Air- 
craft Factory (KAZ - known as Factory No.22 
until the mid-1960s) in order to speed up the 
production process. In the traditional man- 
ner, Tupolev placed chief designer 
D. S. Markov in charge of the Tu-22M pro- 
gramme, with |. A. Starikov, who had been 
involved with all the Tupolev military aircraft 
designs from the Tu-2 onwards, as chief 
engineer. Markov remained in charge of the 
programme until his death in 1992. It is now 
headed by one of the OKB's most experi- 
enced members, B. Ye. Levanovich. 

The first prototype Tu-22M0 with NK-144- 
22 engines was completed in Kazan’ in mid- 
1969. In early August it was ceremonially 
rolled out from the factory's assembly shop; 
the rollout was attended by Minister of Air- 
craft Industry Pyotr V. Dement'yev and many 
others involved in the aircraft's creation. 
After three weeks of system checks and 
engine runs, a crew headed by test pilot 
V. R Borisov with co-pilot Boris |. Veremey, 
navigator L. S. Sikachov and WSO K. A. 
Shcherbakov took the Tu-22MO0 aloft for the 
first time. Tests and development work got 
under way while in Kazan’ further examples 
in the series were being built, primarily for 
development work on the new aircraft's sys- 
tems and the new complex as a whole. Ten 
Tu-22MOs had been built before the end of 
1972, five being sent to the DA's Combat & 
Conversion Training Centre in Ryazan’ 
where they were used for air and ground 
crew training. 














Top to bottom: The Tu-22M0; the Tu-22M1; an early-production Tu-22M2 with NK-22 engines; a late 
Tu-22M2 with NK-25 engines and the IFR probe removed; and three views of a Tu-22M3. 


The results of the Tu-22M0's flight tests 
showed that the aircraft needed further 
updating to improve its performance and 
refine its equipment. Carrying a single 
Kh-22M missile and powered by the 20,000- 
kgp experimental NK-144-22 engines with a 


specificfuel consumption of 0.917 kg/kgp-hr 
at subsonic speed, and with a take-off 
weight of 121 tonnes, the Tu-22M0 achieved 
a subsonic range of 4,140 km, a top speed 
of 1,530 km/h and a take-off run of 2,600 m 
during tests. 
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A pair of Tu-22M3s carrying two Kh-22M missiles each makes a flypast during an air event. 


This performance satisfied neither the 
WS nor the OKB, and for this reason work 
had begun on a further update even before 
flight testing commenced. In December 
1969, within the terms of the second stage of 
developing the Tu-22M, it was decided to 
update the Tu-22M0 into the Tu-22M1 
(izdeliye '45-01'). This was done by the OKB 
in the course of 1970, taking into account the 
project work and testing of the Tu-22M0. The 
weakest parts of the airframe were rein- 
forced and the structure revised to reduce its 
weight by 3 tonnes. The aerodynamics of 
some areas of the aircraft were also 
improved. The air intakes were reconfigured 
to make their forward sections more rectan- 
gular, the boundary layer splitter plates were 
lengthened and the design and placing of 
the auxiliary blow-in doors changed. The 
wing span was increased by 1.5 m, the LE 
slats modified and the fairings on the fixed 
inner wings recontoured and made smaller. 
The ABSU-145 automatic onboard control 
system was also installed. 

By the summer of 1971 the first Tu-22M1 
with NK-144-22 engines had been com- 
pleted at KAZ, and flight testing began on 
28th July with test pilot B. |. Veremey at the 
controls. Even before the tests were com- 
pleted, the decision to launch series pro- 
duction in 1971 had been taken. Nine 
Tu-22M1s had been built at KAZ before the 
end of 1972. Five of these were used in the 
extensive test and development programme 
which lasted until the end of 1975 and 
included testing of the navigation and tar- 
geting equipment, missiles, bombs, ECM 
equipment and the engines. Five of the 
Tu-22M1s were supplied to the AVMF's 
Combat & Conversion Training Centre. 
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ButtheTu-22M1 did not enter service. Its 
basic performance had failed to meet Air 
Force requirements. Powered by NK-144-22 
engines, carrying one missile and with a 
take-off weight of 122 tonnes, its range was 
only 5,000 km subsonic and 1,560 km at 
supersonic speed. The maximum speed 
recorded in the tests was 1,660 km/h. It was 
decided instead to build the Tu-22M2 - a ver- 
sion of the Tu-22M1 with NK-22 engines and 
without its predecessors’ shortcomings - in 
large numbers. 

Work on further developing the Tu-22M 
to improve its performance so that it met its 
1967 requirements continued with project 
work initiated on the Tu-22M2 (izdeliye '45- 
02'), which was to be built in large numbers 
with the improved NK-22 engines (thrust 
22,000 kgp, SFC 0.85 kg/kgp-hr), with provi- 
sion for replacing them with the more pow- 
erful and fuel-efficient NK-25 engines. The 
aircraft's empty weight was to be reduced 
by 1,400-1,500 kg and its aerodynamics 
improved. It was to be series-built as a long- 
range missile-carrier and bomber with up-to- 
date equipment suitable for a wide range of 
operational applications as the K-22M sys- 
tem. The equipment was designed in the 
form of several compatible onboard sys- 
tems for different purposes and included: 

e the NK-45 navigation suite; 

¢ the ABSU-145M automatic flight con- 
trol system; 

e the PNA panoramic sighting radar 
and, linked to it, the OPB-15T optical bomb 
sight with a television module; 

¢ the PRS-4KM gun ranging radar and 
TP-1 KM television sight; 

e a special advanced ECM system and 
so on. 
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As a missile carrier the Tu-22M2 could 
carry between one and three Kh-22M mis- 
siles with various kinds of homing guidance. 
Converted into a bomber for close support it 
could carry conventional or nuclear bombs 
and mines to a total of 24 tonnes. With a sin- 
gle missile carried under its fuselage, its 
range was to be 5,400-5,600 km subsonic 
and 1,850-1,900 km at supersonic speed, its 
maximum speed 1,850-2,000 km/h and its 
take-off run 2,200-2,400 m. As planned, the 
Tu-22M2 was first rolled out in the spring of 
1973, the first example making its maiden 
flight on 7th May. Joint trails and develop- 
ment were carried out involving several 
machines until 1975. Compared with the 
Tu-22M1, its performance was little 
changed: with a single semi-recessed mis- 
sile on the centreline its subsonic range was 
5,100 km and its supersonic range 1,630 
km. Its maximum speed was 1,660-1,700 
km/h (1,800 km/h without the missile), and 
its take-off run 2,300 m. On this basis the 
K-22M weapons system was accepted for 
DA and AVMF service in August 1976. 

The Tu-22M2 remained in series produc- 
tion until 1983, by which time KAZ had built 
211 examples. In April 1974 the first four 
were delivered to Ryazan' and DA regiments 
began to receive the Tu-22M2 the same year. 
In general its service introduction in DA and 
AVMF brought fewer problems than its pre- 
decessor, the Tu-22. The refinement and reli- 
ability of its structure was appreciated, and 
the reaction of both air and ground crews 
was positive. The up-to-date flight and navi- 
gation equipment with its wide potential, the 
addition of a co-pilot and better ergonomics 
of the crew positions made piloting, naviga- 
tion, and operation of the offensive and 
defensive armament easier. The flight safety 
level was improved and crew fatigue on long 
flights alleviated. The emergency escape 
system using upward-ejecting seats added 
to the crew's confidence in the new aircraft 
since it was no longer subject to the mini- 
mum altitude restriction on the Tu-22. 

The appearance of the Tu-22M was a 
cause of major concern for NATO, which 
dubbed it Backfire. The first rumours about 
the Soviet development of a long-range 
‘swing-wing' bomber reached the West in 
the late 1960s, and in 1969 aviation periodi- 
cals carried drawings of an aircraft with a lay- 
out similar to the first '145' project with its 
engines mounted over the rear fuselage. In 
the early 1970s information about the first 
Tu-22M reached the West. After analysing 
the conjectured performance details of the 
Tu-22M, western specialists credited it with 
the capability for intercontinental strikes 
against the USA. As a result, the Tu-22M 
became a stumbling block in strategic arms 
limitation talks between the USA and the 
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USSR in the 1970s. After long and difficult 
negotiations the fate of the Tu-22M was 
decided to its detriment; the in-flight 
refuelling system was removed from all 
Tu-22Ms in operational service, which 
greatly reduced the potency of the entire air- 
borne missile system. In addition, the USSR 
had to agree to produce no more than thirty 
examples of the Tu-22M each year. 

Meeting the requirements laid down by 
the WS for the Tu-22M set the OKB and the 
other agencies involved in the development 
programme a far from easy task - especially 
as far as maximum range and speed were 
concerned. The Tu-22M2, which had entered 
production and service, had a range of 5,100 
km and a maximum speed of 1,800 km/h - 
but more was demanded. One particular 
problem was the engines. The production 
NK-22 could not develop its full thrust of 
22,000 kgp and its specific fuel consumption 
had to be lowered. Attempts to develop its 
updated boosted version, the NK-23, had 
proved unsuccessful. The NK-23 underwent 
bench tests and was installed on a Tu-22M2 
but, after a few flights, development work 
stopped. The overstressed NK-23 remained 
in prototype form and the possibilities of fur- 
ther developing the NK-144/NK-22 series 
had run into a dead end. Aware of this, the 
Kuznetsov OKB produced the new NK-25 
(izdeliye 'E') afterburning turbofan in the 
early 1970s; it had a three-shaft layout with 
new electronic automated systems which 
optimised engine operation under various 
flight conditions. At 25,000 kgp, the maxi- 
mum take-off thrust of the NK-25 was 20% 
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greater than the NK-22's and its SFC at sub- 
sonic speed had been lowered to 0.76 
kg/kgp-hr. In 1974 two NK-25 engines under- 
went testing on a modified Tu-22M2 (which 
was designated Tu-22M2-E) and over the 
next two years it was extensively tested on 
theTu-142LL testbed. 

In December 1974 it was decided to fur- 
ther modify the Tu-22M2 with the installation 
of NK-25 engines and additional refinements 
to the airframe. As a result, on 26th June 
1974, the Council of Ministers passed Direc- 
tive No.534-187 for the development of the 
Tu-22M with NK-25 engines, improved aero- 
dynamics, a lower empty weight and 
improved tactical and operational character- 
istics. This new modification of the Tu-22M 
received the official designation Tu-22M3 
(izdeliye '45-03'). 

In addition to installing the new NK-25 
engines, the OKB proposed the following 
radical design changes: 

e two-dimensional raked air with hori- 
zontal flow control ramps were fitted; 

e the maximum pivoting angle of the 
outer wings was increased to 65°; 

e the hydraulic parts of the wing pivoting 
system were enclosed in its housing; 

¢ alengthened and recontoured extreme 
nose tipped with a removable IFR probe; 

¢ the tail gun position had its twin-can- 
non replaced by a single cannon in a less 
draggy fairing and so on. 

Measures taken to reduce the airframe 
weight included: 

e lightening 


the main undercarriage 


units (a new type of wheels was fitted); 





e a lighter tailplane and a shortened rud- 
der; 

e one-piece inner wing sections; 

e firewalls made of titanium; 

e changing the types of thermal insula- 
tion and sealant; 

e introducing 
and generators; 

e the removal of heavy and bulky single- 
phase AC converters; 

e electrical wiring with better heat resis- 
tance; 

e reducing the weight of the air condi- 
tioning system and so on. 

All this was intended to cut the weight of 
the empty aircraft by 2,300-2,700 kg. One 
great difference between the Tu-22M3 and 
previous versions was the use of contactless 
DC generators and integral hydromechani- 
cal constant-speed drives/stable frequency 
AC generators in the electric system. These 
not only reduced the weight of the electrical 
supply system but also improved its reliabil- 
ity and the quality of the onboard supply. 
Changes were also made to the navigation 
system, consideration given to extending 
the range of the aircraft's strike weapons 
and updating the ECM suite. At last the air- 
craft met the 1967 requirements. 

The first prototype Tu-22M3 made its first 
flight on 20th June 1977. After completing a 
test and development programme the new 
version was placed in series production in 
1978. Until 1983 the Tu-22M3 was built in 
parallel with the Tu-22M2, superseding it 
completely in 1984. Altogether the Kazan’ 
Aircraft Production Association (KAPO) built 


ed 


lighter hydraulic pumps 





Wheels caught in mid-retraction, a Russian Navy Tu-22M3 climbs away from the Combat & Conversion Training Centre at Ostrov AB. 


191 


A Tu-22MR reconnaissance aircraft seen returning to base after a test flight. 


268 Tu-22M8s. Tests of the first examples of 
the Tu-22M3 proved that its performance 
was significantly better than the Tu-22M2's: 
the maximum speed had risen to 2,000- 
2,300 km/h and the operational radius by 
14-45% depending on flight speeds. The 
total operational effectiveness of the 
Tu-22M3 was 2.2 times better than the 
Tu-22M2's. Joint state trials of the Tu-22M3 
ended in 1981 and the aircraft was recom- 
mended for service. In 1981 -84 the Tu-22M3 
was put through an additional test pro- 
gramme in a version with wider operational 
applications. The new weapons systems 
needed extra time for testing and develop- 
ment so the Tu-22M3 in its final form was not 
accepted for service until March 1989. 

In addition to the basic long-range 
bomber and missile-carrier versions, the 
OKB produced several versions which dif- 
fered in their armament and equipment. The 
introduction of a targeting suite for recon- 
naissance and target indication enabled the 
Tu-22M to be equipped with anti-submarine 
missiles As early as the 1970s, work began 
on arming the Tu-22M2 with the Kh-15 short- 
range aero-ballistic missiles and in the 
1980s its success produced a version of the 
Tu-22M3 with Kh-15 missiles carried on fuse- 
lage and wing multiple ejector racks. In 
December 1985 flight tests began of the 
Tu-22M3R long-range reconnaissance air- 
craft to replace the Tu-22R. Its modern pho- 
tographic and ELINT equipment, combined 
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with its performance, greatly increased its 
reconnaissance capabilities. In 1989 it was 
placed in series production as the Tu-22MR. 
In the 1970s an attempt to replace the 
Tu-22PD ECM aircraft was made with an 
ECM version of the Tu-22M. A production 
Tu-22M2 was used for the modification and 
tested under the designation Tu-22MR It was 
not, however, placed in series production as 
its ECM suite required further development. 
It was intended to install NK-32 engines in 
the Tu-22M3 to improve performance, and a 
production Tu-22M3 was refitted for testing. 
But the new engines were not actually 
installed and the aircraft was later utilised as 
a testbed for new types of equipment and 
armament. In 1992 the OKB, together with 
LII and TsAGI, produced the Tu-22M3-LL 
aerodynamics testbed based on the first 
prototype Tu-22M3. This was used for full- 
scale research into laminar-flow airfoils. 
Apart from these versions, the OKB made 
several project studies which were not pro- 
ceeded with. In 1972 the OKB made a tech- 
nical proposal for a radical updating of the 
Tu-22M for the AVMF under the designation 
izdeliye '45M'. The '45M' was to have two 
NK-25 engines and carry two Kh-45 missiles. 
To some degree it resembled the Lockheed 
SR-71 Blackbird spyplane in its layout. 
There were also projects to develop a long- 
range interceptor as the Tu-22DP (DP-1) 
based on the Tu-22M. This was to intercept 
enemy strike aircraft while still a consider- 





able distance from their objectives, AWACS 
aircraft and groups of transport aircraft and 
also serve as a Strike aircraft. There were 
also other projects to improve the Tu-22M 
using updated engines, new armament and 
equipment (Tu-22M4,Tu-22M5 and so on). 

The first DA unit to receive the Tu-22M 
was the 185th Guards Heavy Bomber Air 
Regiment (GvIBAP) based at Poltava and 
commanded by R S. Deynekin, later C-in-C 
of the Russian Air Force. Two examples were 
delivered to Poltava in September 1974 and 
three more in October. The regiment had 
previously been equipped with the Tu-16 
and this was typical, as Tu-22 regiments 
were not re-equipped and continued to fly 
the older type for a considerable time. The 
regiment quickly became familiar with its 
new aircraft and their missile systems, mak- 
ing the first practice launches of the Kh-22M 
missile. 

The first deliveries of the Tu-22M2 to 
AVMF also took place in 1974. Over the 
1970s and 1980s several DA and AVMF reg- 
iments converted to the Tu-22M2 and 
Tu-22M8. According to official figures for 
1990, 257 Tu-22M2s and Tu-22M8s were 
based in the European USSR, equipping 12 
DA and AVMF regiments (four based in Rus- 
sia, five in the Ukraine, two in Belorussia and 
one in Estonia). Some 50 further examples 
were serving with air regiments in the Asian 
part of the USSR (a DA regiment at Belaya 
AB and two regiments with the Pacific Fleet 
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Air Arm). After the dissolution of the USSR, 
the Tu-22M remained in service only with the 
Air Forces of Russia and the Ukraine. The 
machines based in Belorussia were with- 
drawn to Russia. 

The Tu-22M2 and Tu-22M3 took part in 
the Afghan War, making their combat debut 
in 1984 when Tu-22M2s of the 1225th Heavy 
TBAP from Belaya AB deployed to Maryy-2 
and carried out intensive bombing raids 
against Mujahideen positions and bases 
during the 40th Army's Panjsher operation. 
They were again involved in the autumn of 
1988 during the withdrawal of 40th Army 
units from Afghanistan. On this occasion 
they were Tu-22M3 aircraft of the 185th 
Guards TBAR later replaced by the 402nd 
TBAP from Orsha and then by the 840th 
TBAP from Sol'tsy AB. The bombers were 
protected against Pakistani air defences by 
TU-22PD ECM aircraft of the 341st TBAR 
Thanks to the large-scale use of DA 
bombers (Tu-16s and Tu-22M3s) dropping 
9-tonne bombs (the Tu-22M3s used 3-tonne 
bombs) comparatively ‘comfortable’ condi- 
tions were created for the withdrawal. In 
early 1989 the last Tu-22M3s left Maryy-2 
and returned to their permanent base. 

At present the OKB is continuing work 
on further refining the Tu-22M. The aircraft is 
due to be equipped with precision-guided 
munitions enabling it to attack small tactical 
targets, as well as large stationary and 
mobile objectives. Work is also under way 
on extending the service life of the Tu-22M to 
35 years, so that the Tu-22M will continue to 
form the major strike capability of the DA and 
AVMF for a long time to come. 


Specifications of the production Tu-22M3 








Length 42.46 m 
Wing span: 

at 20' wing sweep 34.28 m 

at 65" wing sweep 23.3 M 
Height 11.05 m 
Wing area: 

at20'wing sweep 183.57 nf 

at 65' wing sweep 175.8 nf 
Maximum take-off weight 124,000 kg 
Maximum bomb load 24,000 kg 
Cruising speed 900 km/h 
Maximum speed 2,000 km/h 
Service ceiling 3,300 m 
Operational radius 2,200 km 
Take-off run 2,000-2,100 m 
Crew 4 
'160' (Tu-160, ‘izdeliye K', izdeliye 


70') intercontinental bomber/ 
missile-carrier 

Work on a new Soviet multi-role strategic air- 
craft began when the Sukhoi OKB and the 
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newly re-formed Myasishchev OKB were 
ordered to produce such an aircraft by a 
government directive dated 28th November 
1967. The new aircraft was to have a cruis- 
ing speed of 3,200-3,500 km/h at an altitude 
of 18,000 m over a range of 11,000-13,000 
km, and at subsonic speed a range of 
16,000-18,000 km at high altitude and 
11,000-13,000 km at low level. It was to carry 
a range of ASMs, including four Kh-45s, 
twenty-four Kh-2000s and so on, as well as 
free-falling and guided bombs of various 
types. The total missile or bomb load was to 
be 45 tonnes. 

By the early 1970s both OKBs had pre- 
pared projects based on the terms of the 
government directive and the preliminary 
requirements issued by WS. Both projects 
were for four-engined aircraft with VG wings, 
but with completely different configurations. 
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At first the Sukhoi OKB tried to capitalise on 
its T-4 ('100') project then under construc- 
tion. A radically updated and heavier version 
of the T-4 with increased range was pre- 
pared as the T-4M. The delta wings of the T-4 
were replaced by variable-geometry wings 
on the T-4M but the tail-first (canard) layout 
was retained. In 1969-1970 the initial T-4M 
project was completely reworked as the 
T-4MS ('200') which had little in common 
with the T-4M, apart from the designation. 
The T-4MS had a tailless configuration with 
the fuselage and wing centre section form- 
ing an integral whole - a blended wing/body 
(BWB) layout. The reborn Myasishchev OKB 
came up with two proposals in the late 1960s 
- the M-18 and the M-20. Like the Sukhoi 
projects, both featured VG wings but dif- 
fered in the tailplane position: the M-20 had 
a canard layout while the M-18 of more con- 





Above: This desktop model represents a very early project configuration of the '160M' based on the 
Tu-144 supersonic airliner. Note the blended wing/body layout and the drooped wingtips. 





This model depicts a totally different project version - the initial multi-mode '160' with variable-geometry 
wings (shown here at maximum sweep), twin tails and triangular slab stabilisers. 
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Above: One of the layouts considered at the Tu-160's preliminary design stage. The three engines have 
circular intakes with ogival shock cones and the centre engine is located on the fin a Ja Douglas DC-10. 





Another PD project featuring vertically paired engines with air intakes above and below the wing roots. 
The air intakes have horizontal flow control ramps. 


ventional configuration. The M-18 was 
strongly reminiscent of the Rockwell Inter- 
national B-1 in its general layout and was 
chosen as the more promising for future 
development. Both OKBs saw their projects 
as essentially bombers and missile-carriers 
but with possible modification for high- 
altitude reconnaissance or ASW duties. In 
1969 the WS formulated its requirements 
for an advanced multi-role strategic aircraft 
and invited competing designs. Now the 
Tupolev OKB entered the competition. 

Until 1970 the Tupolev OKB had been 
involved only as an impartial observer and 
was heavily committed to its current sched- 
ule which included a wide range of aircraft. 
In the late 1960s the Tu-154, Tu-144, Tu-22M 
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and Tu-142 were all going through their test 
programmes and the OKB heads had no 
wish to take on new commissions, even 
though such aircraft had traditionally been 
produced by the Tupolev OKB. In 1970, 
however, Tupolev set to work on the new 
project to meet the terms of the 1967 
requirements, having first assessed the 
current state of affairs and future prospects 
for a new strategic aircraft and compared his 
own ideas with those of his rivals. Project 
work took place in the OKB's Section K led 
by Aleksey A. Tupolev. Subsequently the 
project was taken over by chief designer 
Vyacheslav |. Bliznyuk, for many years a 
member of S. M. Yeger's team where he 
took part in the '135' project. Bliznyuk later 
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worked in Section K on the Tupolev OKB's 
first supersonic UAVs (the '121' missile and 
the '123' reconnaissance drone) and then 
on the Tu-144. A major contribution was also 
made by A. L. Pukhov. 

The new project was first designated 
'156', but this was replaced about a week 
later with the OKB number '160' (Tu-160), 
aka izdeliye 'K' or izdeliye '70'. The first stage 
of the design was given little publicity and 
was known only to a restricted number of 
people atthe OKB and in MAR The OKB had 
a completely free hand in deciding on the 
aerodynamic layout and the relevant design 
approaches for the future aircraft, opting 
with its great width of experience gained 
from the SST to design a multi-role strategic 
aircraft quite different from the T-4MS, M-18 
and M-20. The overall performance set 
down in the government directive of 1967 
posed an extremely difficult problem for the 
OKB. It was decided that the first step would 
be estimate the aircraft's supersonic range 
and cruising speed for its chosen configura- 
tion. It should be mentioned that Section K 
was simultaneously working on a further 
development of the Tu-144 first-generation 
supersonic transport (SST-1) as a basis for 
the second-generation SST-2 (the Tu-244) 
and, as might be expected, some of this was 
drawn upon in deciding on the configuration 
for the Tu-160. The OKB thus opted for an 
updated form of the tailless layout which had 
been successfully applied to the Tu-144 and 
Tu-244 projects. Work on the Tu-244 project 
suggested that a lift/drag ratio of 7-9 at 
supersonic cruising speed and 15 at sub- 
sonic speed could be expected. This, 
together with the expectation of better fuel- 
efficient engines, provided a real possibility 
of meeting the aircraft's range requirements. 
For example, according to figures for the 
Tu-244 project of 1973, engines with a spe- 
cific fuel consumption of 1.23 kg/kgp-hr at 
supersonic cruising speed would give a 
range of 8,000 km. The tailless layout with 
engines of the appropriate power would 
guarantee an increase in speed, although 
the problems remained of developing new 
materials and technology able to withstand 
sustained flight at high temperatures. In a 
bid to minimise the degree of technical risk 
for the new project, the OKB decided 
nonetheless - unlike its rivals - to restrict the 
cruising speed of its aircraft to Mach 2.3. 


As far as the VG wings were concerned, 
they offered a number of advantages but 
posed problems of increased weight and a 
more complex design on account of the 
wing pivoting mechanisms. The major 
attribute of a heavy multi-role aircraft was its 
considerable range in varying flight condi- 
tions, including Supersonic speed at high 
altitude or subsonic speed at low level to 


penetrate enemy air defences. Most of the 
flight before and after encountering enemy 
air defences could be carried out at opti- 
mum altitude and at subsonic speed. An 
additional requirement was the aircraft's 
ability to operate from small airfields (Class 
1). The combination of all these require- 
ments in a single aircraft posed a difficult 
technical task. A compromise between the 
aircraft's Supersonic and subsonic speeds 
could only be achieved by using variable- 
sweep wings and composite engines which 
functioned as turbojets in supersonic mode 
and turbofans for subsonic speeds (turbo- 
fan engines being the preferred choice for 
aircraft with fixed swept-back wings). Com- 
parative research on the optimum configu- 
ration for a large multi-role aircraft showed 
that the aerodynamic efficiency for a 'swing- 
wing’ layout was 1.2 to 1.5 times higher than 
for fixed swept-back wings. At supersonic 
speeds the lift/drag ratio of variable-geome- 
try wings at maximum sweep was almost the 
same as for fixed swept-back wings, but the 
pivoting mechanism added 4% to the air- 
craft's weight, a fact which appeared to dis- 
credit the whole idea of using VG wings on a 
large aircraft. However, with the same type of 
engines, a 'swing-wing' aircraft flying at 
medium altitude and subsonic speed had a 
range 30-35% greater (10% at low level) than 
an aircraft with fixed swept wings. The range 
at supersonic speed was more or less the 
same, but 15% greater at low level with VG 
wings. 

A major issue for large supersonic 
strategic aircraft lay in determining the limit- 
ing speed. During research, a comparative 
range assessment for a 'swing-wing' aircraft 
was made, based on supersonic cruising 
speeds of Mach 2.2 and Mach 3.0. A lower- 
ing of the speed to Mach 2.2 greatly 
extended the range due to the reduced fuel 
consumption and the higher L/D ratio. Not 
only this, but an airframe designed for Mach 
3.0 had to be made of titanium alloys, which 
led to a 15-20% increase in costs as well as 
greater technological and operational prob- 
lems. In the course of further development 
these arguments were convincingly put to 
the WS. 

Having weighed up all the pros and cons 
the OKB began work on a 'tailless' project, 
producing several versions with the OKB 
designations Tu-160 (L-1), Tu-160 (L-2) and 
so forth between 1970 and 1972. By 1972 
the project was finished and submitted to 
the WS, which was also evaluating the pro- 
jects put forward by the Sukhoi and Mya- 
sishchev OKBs. All three projects were 
submitted under the terms of an MAP com- 
petition of 1972 to decide on the best choice 
for a future strategic aircraft. It could be said 
that all three projects, produced to meet the 
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Above: A different arrangement with vertically paired engines but with the air intakes located below the 


large leading-edge root extensions. The tail unit design is close to the ultimate one. 





Above: This project version has the horizontally paired engine arrangement selected eventually but has 


raked air intakes protruding beyond the wing leading edge in the manner of the Tu-22M3. 





This model manufactured during the advanced development project stage illustrates the ultimate version 
of the Tu-160 project with horizontally paired intakes under the LERXes. 
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Above: The unpainted first prototype Tu-160. Note the ogival radome tipped by a pitot. The aircraft had a distinctive ‘patchwork’ appearance. 


terms of the MAP competition (the T-4MS. 
the 'tailless' Tu-160 and the M-18), were vari- 
ations on a theme and three ways of looking 
at the same problem. 

An examination of the projects submit- 
ted by the three OKBs and an analysis of 
work on the American B-1 tipped the scales 
in favour of the Myasishchev M-18 which 
was backed by TsAGI and MAP'S Scientific & 
Technical Council. The Myasishchev OKB, 





however, had no immediately available pro- 
duction base and a relatively small staff to 
tackle such a complex project; therefore 
MAP and the other agencies involved 
decided that the commission should go to 
the Tupolev OKB which had the benefit of 
greater resources. The Sukhoi T-4MS was 
struck off the agenda, largely due to the high 
degree of technical risk involved and 
because the WS did not wish to have the 


Sukhoi OKB burdened with a difficult task 
which might divert its attention from work on 
tactical aircraft, such as the T-6 (Su-24) tac- 
tical bomber, T-8 (Su-25) attack aircraft and 
T-10 (Su-27) interceptor, which the Air Force 
badly needed. 

After the future fate of the multi-role air- 
craft had been decided, the Tupolev OKB 
settled down to design the Tu-160 with vari- 
able-sweep wings. Variants with fixed- 


The first prototype on its maiden flight with the wings at 20° minimum sweep and the wing high-lift devices deployed. 
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geometry wings were now discarded. In 
1972 the Tupolev OKB, TsAGI, and other 
enterprises and organisations making up 
the Soviet defence industry, together with 
the Air Force's research establishments, 
embarked on a comprehensive programme 
to decide on the best layout and size of the 
future aircraft, its engines and the structural 
materials to be used, to devise the neces- 
sary technologies and the best ways of inte- 
grating its onboard equipment suites, 
systems and armament. In one way or 
another, some 800 enterprises took part in 
the Tu-160 programme. 

Once the basic layout had been decided 
upon, the OKB concentrated on the practical 
elements of the aircraft and the weapons 
system as a whole. The 25,000-kgp NK-25 
powering the Tu-22M3 was initially chosen 
for the Tu-160. Generally its thrust met the 
demands of the aircraft's designers but its 
fuel efficiency had to be improved, otherwise 
the Tu-160 would fail to meet the range 
requirement even with ideal aerodynamics. 
At that time the Kuznetsov OKB was just 
starting work on the new NK-32 three-shaft 
afterburning turbofan rated at 13,000 kgp 
dry and 25,000 kg in full afterburner, which 
had an SFC of 0.72-0.73 kg/kgp-hr at sub- 
sonic speed and 1.7 kg/kgp-hr at supersonic 
speed. The NK-32 project basically had a 
great deal in common with the NK-25, which 
pretty much guaranteed its practicality. Mya- 
sishchev in his M-18 project had decided on 
a engine arrangement similar to that of the 
B-1; nevertheless, the Tupolev engineers 
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Above: The first prototype on short finals to Zhukovskiy after a test flight. Note the tandem weapons bays. 


decided to carry out their own tests to deter- 
mine the best powerplant layout for them- 
selves. In collaboration with TsAGI fourteen 
models with different engine layouts were 
built for wind tunnel tests. Some of the 
arrangements were totally unorthodox - a 
four-engined version with vertically paired 
engines with horizontal flow control ramps 
and inlet ducts passing above and below the 
wing spars, a three-engined version with 
axisymmetrical air intakes having ogival 
shock cones, several versions with paired 
engine housings and air intakes similar to 
those of the Tu-22M3 and so on. Finally the 
choice fell on a version with paired under- 
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wing engine nacelles featuring two-dimen- 
sional multi-mode air intakes with vertical 
flow control ramps. Similar air intakes had 
been successfully tested on the Tu-144. 
However, unlike the Tu-144, the issues of 
engine, nacelle and air intake design and 
their placement on the Tu-160 were studied 
by the airframers and engine designers 
together, which avoided many of the short- 
comings associated with the Tu-144's 
powerplant. 

As on the draft projects for the ‘tailless' 
layout, the final version had an ‘integral’ 
(blended wing/body) layout in which the 
wing leading-edge root extensions 
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The first production Kazan'-built Tu-160 ("30 Grey', fuselage number 1-01). This was the first example to wear the overall white colour scheme; note the 
production-standard radome (which is still tipped with a non-standard pitot on this machine). 
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Above: The first production Tu-160 in the final assembly shop at the Kazan' Aircraft Production Association, with an unfinished Tu-22M3 in the foreground. 


(LERXes) and the fuselage were blended 
together. To this structure were attached the 
pivoting outer wings (which could be set at 
20°, 35° and 65°), a cruciform tail assembly 
with slab stabilisers and afin with an all-mov- 
able upper half instead of an inset rudder. To 
increase the aircraft's lift/drag ration at dif- 


ferent wing sweep angles, the OKB devised 
a system of special shutters (later replaced 
by specially hinged inboard segments of the 
wing flaps which folded up, forming wing 
fences as the sweep increased) to optimise 
the aerodynamic efficiency of the area 
between the fixed inner wings and the pivot- 
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ing outer sections. To evaluate these aero- 
dynamic features the OKB and TsAGI carried 
out a great many wind tunnel tests, using 
eleven specially made models of the aircraft. 
These showed that the maximum L/D ratio 
was 18.5-19 in subsonic cruise and over 6.0 
at Supersonic speed. 





An early-production Tu-160 in a revetment at Priluki AB, home of the 184th GvTBAP, with a jet blast deflector in the background. Note the tall stepladder which is 
part of the ground support equipment associated with the Tu-22M3s operated by the unit earlier. 
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The solutions to problems associated 
with the aircraft's overall layout were indis- 
solubly linked to issues of design and tech- 
nology. The main loads were carried by the 
all-welded titanium beam in the centre fuse- 
lage, with the remaining elements of the air- 
frame grouped around it. The technology 
used for manufacturing such a large part of 
the airframe as a titanium beam is based on 
the electron-beam welding process which is 
still part of a unique technology and can be 
rightly considered national know-how. The 
pivoting wing sections, pivots and drives 
were similar to those used on the Tu-22M but 
much bigger - which required a substantial 
degree of development and more powerful 
drives. In deciding on the layout for the tail 
assembly, versions with a slab tailplane 
mounted on top of afin with a normal inset 
rudder or with a tailplane placed half-way up 
the fin and a two-section rudder above and 
below it were considered. The choice finally 
fell on the unusual layout with a two-section 
fin consisting of a fixed lower section, which 
carried the tailplane and an all-movable 
upper section. This enabled the powerful 
electro-hydraulics servo drives for the 
control surfaces to be accommodated in a 
limited space. 

The question of the weapons bays took 
some time to sort out. At first the idea of hav- 
ing two weapons bays side by side under 
the centre fuselage was considered, as this 
would cause minimum changes to the cen- 
tre of gravity position when weapons were 
dropped or launched. However, this would 
increase the fuselage cross-section area 
and make the optimum design for the 
engine nacelles more difficult. Hence this 
idea was later abandoned in favour of two 
bays in tandem. 

Extensive use of modern materials was 
to be made in the aircraft's structure, with 
titanium alloys, aluminium alloys, high-qual- 
ity steel alloys and composite materials con- 
Sstituting 38%, 58%, 15% and 3% of the 
empty weight respectively. For the first time 
on a Soviet aircraft a fly-by-wire (FBW) con- 
trol system was used. 

The OKB co-operated with the relevant 
state research institutes and organisations 
in its search for the most effective missile 
armament for the new aircraft. In addition to 
low-level supersonic missiles, the aircraft 
was also to carry subsonic low-altitude ter- 
rain-following cruise missiles. Collaboration 
with MKB Raduga ('Rainbow' Machinery 
Design Bureau) resulted in technical pro- 
posals for the Kh-55 cruise missile in normal 
and strategic versions (the latter was desig- 
nated Kh-55SM) carrying either an HE ora 
nuclear warhead, to be used against low- 
contrasting ground and naval targets The 
heads of MAP and the VVS decided not to 
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Above: A dispersal area at Priluki AB with Tu-160s sitting in revetments. The vehicles based on the 





ZiL-131 6x6 army lorry are an AKZS-131 oxygen-charging vehicle (left) and an APA-50 ground power unit. 





Above: A Tu-160 lets loose a Kh-55SM cruise missile (the long-range version with external ‘slipper tanks’). 
The latter are painted grey, standing out against the overall orange colour of this instrumented test round. 


In Russian Air Force service, most of the Tu-160s wear a smart Russian flag fin flash in lieu of a star. 
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Above: Many of the Russian Air Force's Tu-160s are named to honour distinguished airmen or Russian epic heroes. '01 Red' is named Mikhail Gromov' after a 
famous test pilot. Compare the tail colours to the photo on the previous page. The blue/yellow stripes on the nose symbolise the Air Force's 'sunburst' flag. 
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The same aircraft at an air event, with a Kh-55SM (with wings, tail surfaces and engine deployed) alongside. 


proceed with the strategic version and 
retained this position until 1976 when it 
became clear that the USA was concentrat- 
ing on the development of a similar weapon 
(the Boeing AGM-86B ALCM-B); work on the 
Kh-55SM was then resumed. The question 
of the Tu-160's armament was determined 
by the multi-role nature of the aircraft, and 
was based on the vague notion of a future 
geopolitical and defence situation (which 
became a harsh reality for Russia in the 
1990s). It was planned to arm the aircraft 
with ultra-long-range, long-range and 
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medium-range missiles, short-range guided 
missiles and unguided rockets, and AAMs 
for self-defence. Preference was given to 
weapons able to hit targets, including 
poorly-defined ones, without the aircraft 
coming within reach of the enemy air 
defences and which could be carried inter- 
nally. The onboard equipment suite was to 
provide navigation and operational control 
of its wide range of missiles. The WS initially 
insisted that the Tu-160 should have a tail 
barbette with a 30-mm Gryazev/Shipoonov 
GSh-6-30 six-barrel Gatling cannon, but the 


OKB managed to persuade the military to 
relinquish this in favour of enhancing the air- 
craft's ECM suite, thus saving both weight 
and internal space. Additionally, collective 
ECM was to be provided by a special ECM 
version-the Tu-160PR 

The complex and multi-functional nature 
of the weapons control system required the 
wide application of modern computer tech- 
nology. The armament control system could 
utilise multiplex communications channels 
in a ‘federal-centralised' structure using 
modern digital electronic equipment. The 
avionics suite had a separate missile control 
system for the new generation of missiles 
which relied on the preparation and trans- 
mission of a large volume of data from the 
parent aircraft. At the same time the task of 
producing a ground system to provide flight 
information was resolved. All this work was 
done in close liaison with the armament and 
avionics designers in the OKB, the work 
being led by L. N. Bazenkov. 

After the basic systems and layout and 
structural matters had been worked out and 
agreed with the VVS and the other agencies 
involved, the go-ahead was given for the 
construction of the Tu-160. Two Directives by 
the Soviet Council of Ministers passed on 
26th June 1974 and 19th December 1975 
(No.1040-348) commissioned the creation 
of the Tu-160 strategic multi-role aircraft as a 
bomber and missile-carrier powered by 
NK-32 engines. The following requirements 
were set: 

e a service range of 14,000-16,000 km 
with a 9,000-kg weapons load (two Kh-45 
ASMs) in subsonic cruise; 
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e a range of 12,000-13,000 km at sub- 
sonic and supersonic speeds with a com- 
posite (‘hi-lo-hi') flight profile, including 
2,000 km at low level (50-200 m); 

e a maximum speed of 2,300-2,500 
km/h at high altitude and 1,000 km/h at low 
altitude; 

e a service ceiling of 18,000-20,000 kg; 

e a normal weapons load of 9,000 kg 
and a maximum weapons load of 40,000 kg; 

e missile load comprising two Kh-45M 
supersonic cruise missiles, or 24 Kh-15 
aero-ballistic missiles, or 10-12 Kh-55 sub- 
sonic cruise missiles; 

e a bomb load consisting of nuclear or 
conventional free-fall or laser/TV-guided 
bombs. 

The draft project and half-scale mock-up 
were prepared in 1976-77 and approved by 
the WS in 1977. According to the draft pro- 
ject the Tu-160 had a take-off weight of 260 
tonnes, an empty weight unfuelled of 
103,000 kg and carried 14,800 kg of fuel and 
a normal weapons load of 9,000 kg. It was 
slightly larger than its American counterpart, 
the B-1A. The combination of weapons car- 
ried was modified to exclude the Kh-45 mis- 
sile, leaving the Kh-55 on two launchers or 
Kh-15 on four launchers and bombs. Sub- 
sequently this was narrowed down to twelve 
Kh-55 missiles on two launchers. 

Construction of the first three aircraft 
began at MMZ 'Opyt' in Moscow in 1977 in 
close co-operation with KAZ (KAPO) where 
preparations for series production were 
under way. The first prototype was intended 
for manufacturer's tests and development, 
the second airframe for static tests and the 
third as the pre-series prototype. 

By the summer of 1980 the first proto- 
type was partly completed, and was trans- 
ported in this form to the flight testing facility 
at Zhukovskiy. There, on 22nd October 
1980, system and equipment checks began, 
and on 14th November 1982 a crew under 
test pilot Boris |. Veremey made the first taxy- 
ing trials. On 18th December Veremey made 
the first flight, which lasted about thirty min- 
utes. Manufacturer's tests now began, and 
in February 1985 the aircraft went super- 
sonic for the first time. 

The second prototype flew on 6th Octo- 
ber 1984, and tests continued using the two 
machines. On 10th October the first Kazan'- 
built production machine made its maiden 
flight, followed by the second on 16th March 
1985 and the third on 25th December 1986 
as the test and development programme 
gathered speed. The fourth production 
example flew on 15th August 1986 and 
preparations were made for the Tu-160 to 
enter WS service. The first two production 
machines were delivered to the 184th 
GvTBAP at Priluki AB on 17th April 1987, one 








Five views of the Tu-160. Note the wing fences formed just outboard of the engines with the wings at 65°. 


piloted by the Commander of the 37th Air 
Army, Lt. Gen L. V. Kozlov. But there was no 
time to lose, as the updated American B-1B 
was already in production and had entered 
service with the USAF in 1985. 

lt should be mentioned, however, that 
after the first B-1 A had been tested the Amer- 
icans slowed down further production and 
deployment of the B-1, as they were uncer- 
tain whether this very costly aircraft was 
really necessary (‘white hope or white ele- 
phant?', as one writer put it). News of work 
on asimilar aircraft in the USSR impelled the 
Americans to a certain degree to continue 


the B-1 programme. The B-1A had been 
updated to reduce its radar and infra-red sig- 
natures and fitted with more fuel-efficient 
engines and new equipment and armament. 
This gave the B-1B a significantly higher 
take-off weight compared with the B-1A. As 
regards its application, the Americans 
decided to satisfy themselves with a maxi- 
mum speed of 1,328 km/h at high altitude 
and 1,160 km/h at sea level. The B-1B's 
maximum range of 12,000 km without refu- 
elling met the demand for a multi-role strike 
system intended primarily for use in local or 
limited conflicts of varying intensities in the 
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Above: A model of the projected Tu-160V derivative fuelled by liquid hydrogen. The LH, tanks are housed 
in the upper fuselage, hence the odd shape of the fuselage and the totally new all-movable tail surfaces. 


face of strong enemy air defences rather 
than carrying out nuclear strikes in a global 
nuclear war. 

Up to the end of the 1980s some 100 
examples of the B-1 B had been delivered to 
the USAF which, together with its Boeing 
B-52 Stratofortress bombers and a small 
number of Northrop B-2 stealth bombers, 
formed the backbone of America's air strike 
force. The Soviet programme also included 
the production of some 100 Tu-160s, but 
reduced defence spending in the second 
half of the 1980s, the dissolution of the 
USSR and the severe economic and political 
crisis which afflicted the new Russia brought 
about a curtailment of the Tu-160's produc- 
tion programme and wide-scale deploy- 
ment. By the start of the 1990s KAPO had 
built 34 Tu-160s, including two fatigue and 
structural test airframes. Nineteen examples 
equipped two squadrons of the 184th 
GvTBAP based at Priluki in the Ukraine. One 





example was lost in the spring of 1987 and 
several, including both prototypes, were 
used by the Tupolev OKB in various devel- 
opment programmes for the Tu-160. 

Before the Tu-160 had been delivered to 
the 184th GvIBAR its aircrews had already 
undergone theoretical training at Kazan’ and 
Samara and had flown Tu-22M3 aircraft 
which had previously been made available 
to the regiment to provide familiarisation 
training on ‘swing-wing' machines. Boris 
|. Veremey and the test pilots from Kazan' 
took a leading part in training instructor- 
pilots for the 37th Air Army which included 
the 184th GvIBAR With their assistance, a 
training flight programme for the regiment's 
pilots was devised. The first squadron took 
eight months to be fully trained on the 
Tu-160, and the regiment underwent an 
intensive familiarisation programme. The 
annual flying time per aircraft was set at 100 
hours, with crews flying training missions 


A model of the Tu-160SK with the Burlak suborbital launch rocket suspended on a special pylon. 
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lasting six, ten or 12 hours. According to 
pilots who had previously flown the Tu-16 
and Tu-22M3, there was no better machine 
than the Tu-160. The flightdeck ergonomics 
earned universal praise, and the only criti- 
cism was of the K-36DM fighter-type ejection 
seats which proved uncomfortable on long 
flights. This was remedied by the introduc- 
tion of a seat cushion which provided pul- 
sating air massage. A highly complex 
airborne system like the Tu-160 demanded a 
completely new approach to technical per- 
sonnel training. At first the time needed to 
prepare a Tu-160 for a sortie took up to 72 
hours, but later, thanks to the efforts of the 
ground staff and the OKB's operational sup- 
port section, this time was brought back to a 
normal period. A great many operational 
problems were caused by the latest elec- 
tronic systems - in particular the defensive 
avionics suite, 80% of which was located in 
the rear fuselage where it was subject to the 
greatest amount of vibration from the 
engines. There were also breakages of the 
NK-32 nozzle petals. All these and other 
teething troubles common to the service 
introduction of any aircraft occurred in full 
view of MAR since up to 300 of its represen- 
tatives were constantly stationed at Priluki to 
rectify any problems with operational aircraft 
and relate them to the examples still under 
production. 

The unrelenting work performed by the 
aircrews and ground crews and MAP soon 
bore fruit and gradually the Tu-160 became 
a fully operational combat aircraft. In August 
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Above: Ukrainian Tu-160s on the taxiway at Priluki with the Soviet stars painted out. Most of them were scrapped to comply with the Ukraine's non-nuclear status, 
but eight aircraft were transferred to Russia as debt payments, saving them from the breaker's torch. 


1987 a crew led by Gen. L. V. Kozlov and the 
CO of the 184th GvTBAR V. Grebennikov, 
made the first simulated operational flight 
and the launch of a Kh-55 ASM was rated as 
‘excellent’. Soon afterwards the regiment 
began to fly beyond the frontiers of the 
USSR over the Atlantic, covering great dis- 
tances to reach their launch points for cruise 
missiles directed against the USA and 
Canada. On their way they were intercepted 
by NATO fighters and the first photographs 
of the new Soviet aircraft (codenamed 
Blackjack by the NATO) appeared in the 
western press. In 1988 the then US Secre- 
tary of Defence Frank C. Carlucci made its 
closer acquaintance when he was shown a 
Tu-160 at Kubinka air base. 

The Tu-160's high performance was 
confirmed by a series of world records. In 
October 1989 and May 1990 WS aircrews 
set a number of world records for speed and 
altitude. In all, they established 44 world 
records in the Tu-160. 

In addition to the Tu-160PP mentioned 
above, the Tupolev OKB carried out 
research into further developing the Tu-160 
complex during the 1980s and there were 
several draft projects. There were proposals 
to fit more fuel efficient NK-74 engines, high- 
precision weapons and the latest equipment 
and so on. There was a project for a Tu-160 
powered by liquid hydrogen as the Tu-160V 
(the suffix stood for vodorod - hydrogen). 
Apart from having different engines, this dif- 
fered only in having a bigger fuselage to 
accommodate the liquid hydrogen tanks. 

Within the context of the konversiya pro- 
gramme (adaptation of defence technolo- 
gies for civilian needs as part of 
disarmament efforts) the Tupolev OKB col- 
laborated with MKB Raduga and other 
defence industry enterprises in the Burlak 
aerospace project - a cost-effective and 
ecologically clean method of placing rela- 
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Tu-160 '14 Red' in Ukrainian Air Force insignia at Poltava AB in 1994. This aircraft was scrapped in 1999. 


tively small satellites into orbit. The project 
included the Tu-160SK carrier aircraft, the 
Burlak suborbital launch rocket and a 
ground servicing and data processing suite. 
The Tu-160SK was modified to carry the 
Burlak externally over ranges up to 11,000 
km. Like the basic Tu-160, it was equipped 
with an IFR system which allowed the space- 
craft to be launched over any part of the 
earth's surface. The Burlak had a two-stage 
rocket motor fuelled by non-toxic compo- 
nents. The system allowed payloads to be 
placed in to orbit at altitudes of between 200 
and 1,000 km above the earth's surface. The 
weight of the payload could vary from 800- 
600 kg in polar orbit to 1,100-840 kg in equa- 
torial orbit. The cost of putting one kilogram 
of payload into orbit was around US$ 6,000- 
8,000 - that is, 2-2.5 times lower than using 
conventional space launch vehicles (SLVs) 
with a similar lifting capacity. 


The dissolution of the USSR was a 
severe blow to one of the world's most 
powerful offensive weapon systems. Nine- 
teen Tu-160s remained in the Ukraine but 
had no part to play in that country's defence 
policy. The ‘Ukrainian’ Tu-160s became bar- 
gaining counters in Russo-Ukrainian politics 
and lived out their lives ingloriously on their 
hardstands at Priluki, some of them bearing 
the new Ukrainian Air Force insignia which 
had replaced the red star. Sometimes a sin- 
gle aircraft was used for a flypast. In 1998, 
after lengthy negotiations with Russia, the 
Ukraine began scrapping the machines 
(with technical assistance from the USA) 
since it could not afford to mothball them 
and the Ukrainian nationalists would have 
objected if they had been handed over to 
Russia without payment. In October 1999 
the media reported encouragingly that an 
agreement had been reached whereby the 
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Above and below: A model of the projected Tu-230 bomber looking almost like a Tu-160 with wings and 


tail unit from the Tu-144. 





Ukraine was to return eight Tu-160s and 
three Tu-95MSs as payment for Russian nat- 
ural gas supplies. That same October a 
technical delegation from the Russian WS 
went to the Ukraine to assess the condition 
of the aircraft, and in January 2000 they were 
flown to Engels-2 AB. 

In the early 1990s there were about ten 
Tu-160s manufactured in various years on 
Russian soil, with the possibility of refurbish- 
ing several examples at KAPO. On 10th Sep- 
tember 1999 the first new-build example to 
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be completed in many years (f/n 8-02) made 
its first flight from Kazan'-Borisoglebskoye. 
At present all the examples brought up to 
operational condition are in service with the 
DA's 1st TBAP at Engels-2. Many of them 
have been christened {H'ya Muromets, Ivan 
Yarygin, Vaslliy Reshetnikov, Mikhail Gro- 
mov, Pavel Taran and so on). In early 1999 it 
was announced in the Russian press thatthe 
government had decided to begin develop- 
ing an advanced aircraft for the DA as a 
derivative of the Tu-160. 


A model of the bizarre-looking '45M' supersonic bomber/missile strike aircraft. 
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Specifications of the production Tu-160 (from 
information published in the popular press) 





Length 54.1 m 
Wing span: 

at 20° 55.7 m 

at 65° 35.6 m 
Height 13.2 m 
Basic wing area at 20° 293.15 nf 
Area of pivoting 

wing section at 65° 189.83 m 
Max TOW 275,000 kg 
Weight empty 110,000 kg 
Duel weight 148,000 kg 
Weapons load: 

normal 9,000 kg 

maximum 45,000 kg 
Max speed 2,200 km/h 
Service ceiling 15,600 m 
Service range 13,200 km 
Crew 4 





'161' (Tu-161) intercontinental 
multi-role strike aircraft (project) 
This is one of the projects for a further devel- 
opment of the Tu-160. No details are known. 


'230' (Tu-230) hypersonic strike 
aircraft (project) 

In the early 1970s work began in the USSR 
on a number of projects for hypersonic strike 
aircraft of different types - strategic inter- 
continental, tactical and so on. The Tupolev 
OKB worked on two projects with cruising 
speeds of Mach 4.0 and Mach 6.0 respec- 
tively, headed by V. A. Andreyev who was 
engaged on aircraft projects fuelled by liquid 
natural gas (LNG) and liquid hydrogen 
(.u2). The designers were set the task of 
exploring the possibility of producing an air- 
craft with a range of 15,000 km, a speed of 
Mach 6.0 and a weapons load of 10,000 kg. 
The project's layout resembled that of the 
'230' project but differed in size, weight and 
type of engines. The draft project was for six 
combined turbojet/ramjet engines running 
OnLH2. Thetake-off weight was estimated at 
about 350,000 kg. According to OKB esti- 
mates a range of 8,000 km at a speed of 
Mach 6.0 was possible. 


'245' (Tu-245) long-range super- 
sonic bomber/missile strike aircraft 
(project) 

This is a project for the further development 
of theTu-22M3. 


'45M' long-range supersonic 
bomber/missile strike aircraft (project) 
This was another spin-off of the Tu-22M3. 
Very little is left of the original design; it has 
cranked-delta wings carrying the engines 
and the arrowhead-shaped twin tails. 


Tupolev PLC 


'128' (Tu-28, Tu-128, izdeliye T) 
long-range supersonic interceptor 
By the second half of the 1950s the Soviet 
Union's potential adversaries were develop- 
ing and fielding modern delivery vehicles 
for nuclear weapons, including strategic 
bombers. These could be used in the future 
to launch long-range nuclear-tipped air-to- 
surface missiles. Almost the whole territory 
of the USSR lay under the shadow of 
NATO's nuclear threat and the situation 
required immediate measures to provide the 
PVO with the ability to counter it. 

The first systems to enter service with 
PVO were the S-25 Berkut (Golden Eagle) 
and S-75 Dvina (a Russian river) surface-to- 
air missiles (SAM) systems which, for all 
their capability, were limited by their range 
and mobility and unable to safeguard the 
vast expanses of the USSR. The creation of 
an impenetrable air defence belt (a kind of 
SAM Maginot Line) based on these systems 
along the whole perimeter of the USSR was 
patently unrealistic in economic terms: the 
setting up of the local SAM system round 
Moscow based on the S-25 cost billions of 
roubles and an immense outlay in construc- 
tion work. 

At the same time the current state of the 
art in Soviet aeronautical and missile tech- 
nology could provide long-range fighters 
armed with AAMs able to intercept enemy 
bombers while they were still far from their 
targets or the launch points for their ASMs. 
The system would consist of interceptors, 
air-to-air missiles (AAMs) and both airborne 
and ground radars able to guide the inter- 
ceptor and ultimately the AAMs it launched 
to their target. The missile-armed versions of 
the Mikoyan/Gurevich MiG-17, MiG-19, 
Yakovlev Yak-25 and Sukhoi Su-9 created in 
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the 1950s were effective at ranges of a few 
hundred kilometres from their target, but the 
rapid growth in the potential adversary's air 
strike potential now required a system with 
an intercept range of 1,000 km and more, 
and at supersonic speed. The first attempt to 
produce such a system by Semyon A. Lav- 
ochkin's OKB-301 in the 1950s resulted in 
the experimental long-range La-250 (the 
La-250K-15 weapons system) which had an 
endurance of over two hours at subsonic 
speed and a maximum speed of 1,600 km/h. 
Tests and development, however, dragged 
on for over four years before further work 








was cancelled and PVO was left without the 
intercept system it needed so badly. 

In 1957 the PVO Command turned 
directly to Andrey N. Tupolev with the pro- 
posal that he should produce as a matter of 
urgency an experimental AAM-armed inter- 
ceptor fighter based on his '98' experimen- 
tal supersonic tactical bomber. The proposal 
was accepted, and as early as June 1947 
sergey M. Yeger's section began prelimi- 
nary research on the '128', which was given 
the official designation Tu-28. For a year the 
OKB worked ‘unofficially’ on the project 
before the Soviet Council of Ministers 
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Above: A three-view of the Tu-28 (Tu-128) interceptor from the project documents. 
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A cutaway drawing of the Tu-28 (Tu-128) interceptor from the project documents. 
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Top and above: The Tu-28 (Tu-128) prototype carrying a full load of K-80 AAMs (infrared-homing K-80Ts inboard and semi-active radar-homing K-80Rs outboard). 
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| | 1958. This required the Tupolev OKB to co- 
| |$ ordinate work on creating the Tu-28-80 aer- 
| 3 ial intercept weapons system comprising 
| ® the Tu-28 long-range interceptor powered 
| | by two Lyul'ka AL-7F-1 afterburning turbo- 
| jets, the K-80 AAM system, and the Voz- 
| | dookh-1 (Air-1) ground-controlled intercept 
| | (GCI) system. The Tu-28 was to have a top 
speed of 1,700-1,800 km/h in full afterburner, 

| an endurance of around 3.5 hours at sub- 

Sa — sonic speed (900-1,000 km/h) and be able 

< to intercept subsonic and supersonic tar- 

3 gets at altitudes up to 21,000 m. The whole 

8 system was to be ready for manufacturer's 

g tests in the first quarter of 1960 and for state 

= trials in the fourth quarter of the same year. 


Among the aircraft and electronics 
industry enterprises involved in the develop- 
ment of the Tu-28-80 complex were: 

e Arkhip M. Lyul'ka's OKB-165, which 
designed the AL-7F-1 and its development 
the AL-7F-2; 

e V. A. Dobrynin's OKB-36 engine design 
bureau. lts VD-19 afterburning turbojet was 
considerably more powerful than the AL-7F 
and was intended for a future version of the 
Tu-28 with a top speed of over 2,000 km/h; 

e Matus R. Bisnovat's OKB-124, which 
designed the K-80 long-range AAM with 
— semi-active radar homing (SARH) and 


Top and above: The Tu-28 prototype makes a flypast at the Moscow-Domodedovo airshow on 9th July infrared seeker heads; 
1967, showing the ventral fairing with test equipment and the twin ventral strakes. 
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Yefim Gordon archive 


e the OKB led by Fyodor F. Volkov 
responsible for the RP-S Smerch (Tornado) 
fire control radar. 

The problems lay not only with the 
design of the interceptor, but with the organ- 
isation of a close degree of co-operation 
between the numerous agencies involved in 
the complex. At first Tupolev placed Dmitriy 
S. Markov in charge of this, but due to his 
immense workload on the Tu-16, Tu-22 and 
Tu-104 he was relieved of this responsibility 
in 1959 and succeeded by I. F. Nezval". 

The design of the Tu-28 and the Tu-28-80 
system could be based on the compara- 
tively sluggish '98' bomber, as the aircraft 
itself was not required to be highly manoeu- 
vrable or engage its target at the same alti- 
tude, like most other interceptors armed with 
short-range AAMs. The K-80 missile's great 
range meant that it was able to engage tar- 
gets flying much higher than the interceptor. 
This, in turn, meant that the most important 
phase of manoeuvre onto the target was 
transferred from the interceptor fighter to the 
K-80 missile, so that the aircraft only needed 
to be stressed for no more than 2.0-2.5 Gs 
while the missile itself could pull as much as 


Operational Tu-128s lined up at a PVO airbase. 


Tupolev PLC 








Top and above: The second production Tu-28 (the third example to be manufactured by the production 
plant in Voronezh) seen during trials with four red-painted dummy K-80 AAMs. 


15 Gs. To increase the system's effective- 
ness, two of the four K-80 AAMs were fitted 
with SARH seeker heads for attack in head- 
on mode and two with IR-homing heads for 
attacks in pursuit mode or in the event the 
target put up an ECM barrier. The estimated 
long range of the interceptor, combined with 
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its capability for prolonged patrol in its des- 
ignated zone or on anticipated enemy 
approach routes, were to push out the inter- 
ception boundary to 1,500 km. The Smerch 
radar also had a comparatively long detec- 
tion/tracking range, and the long range of 
the K-80 meant that the interceptor did not 
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Above: An operational Soviet Air Force Tu-128 coded '24 Blue’ with ‘kill’ markings under the windshield to mark successful practice missile launches. The raked 


all-metal fin tip is characteristic of the early-production Tu-128 sans suffixe. Production examples lacked the prototype's splayed ventral strakes. 
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Above: In contrast, '45 Blue’ is a late-model Tu-128M identifiable by the horizontally cut-off fin top incorporating a radio antenna. 
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Above: Another Tu-128M. Practice missions were often flown without missiles. 


The forward fuselage of the three-seat Tu-128UT trainer; the instructor sat in the foremost cockpit in the 


drooped nose. 
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have to be so accurately guided onto its tar- 
get by ground stations. The aircraft could be 
vectored from the ground by the compara- 
tively simple Vozdookh-1 system, and in 
semi-autonomous mode within the fields of 
the long-range Lena GCI system or the Liana 
radar mounted on the Tu-126 AWACS air- 
craft. This permitted the Tu-28-80 system to 
be used in zones lacking automated GCI 
systems and where they would be costly 
and difficult to provide (Siberia and the 
Soviet Far East). 

During the design work on the Tu-28 a 
great deal of attention was devoted to the 
aerodynamic and structural improvement of 
the initial '98'. Area ruling was applied to 
obtain the greatest aerodynamic efficiency 
at high subsonic cruising speeds. To opti- 
mise the operation of the air semi-circular 
lateral intakes and engines in all flight 
modes, adjustable two-shock intake centre- 
bodies were used. To improve take-off and 
landing performance, effective area-increas- 
ing slotted flaps were designed and spoilers 
and airbrakes introduced. The undercar- 
riage was also redesigned, the four-wheel 
bogies of the '98' retracting into the fuselage 
giving place to similar units which retracted 
aft into fairings extending beyond the wing 
trailing edge, as on the Tu-16 and other 
Tupolev heavy aircraft of the 1950s/1960s. A 
brake parachute for landing was also pro- 
vided. These measures enabled the Tu-28 to 
achieve a high performance at both sub- 
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Above: An early raked-tall Tu-128UT with a full load of missiles. Lacking a radar, the trainer version could use only the IR-homing R-4T version. 


sonic and supersonic speeds and reason- 
ably good take-off and landing characteris- 
tics. The aircraft's flight instrumentation, 
navigation and communications suites were 
similar to those fitted to the Tu-16 and pro- 
vided reliable navigation for the Tu-28 in the 
northern and Far Eastern parts of the USSR. 
The crew was optimised at two: captain/pilot 
and navigator/weapons system operator. 
The latter handled a significant proportion of 
the preparatory and auxiliary operations for 
the interception, thus easing the pilot's 
workload. This was extremely important dur- 
ing protracted interception flights, and espe- 
cially over featureless northern and eastern 
regions of the USSR. 

Construction of the '128' prototype was 
completed in the summer of 1960. After all 
the first preparatory work had been done, 
manufacturer's tests began with test-pilot 
Mikhail V. Kozlov and navigator K. |. Malkha- 
syan making the first flight on 18th March 
1961. Manufacturer's tests on the first exper- 
imental and first series production machines 
lasted until the end of 1961. Five examples 
took part in the joint state trials which began 
on 20th March 1962. In July 1964 the trials 
were successfully concluded. In the autumn 
of 1962 the first successful interception and 
destruction of a target drone by the new 
complex took place, and in December 1963 
the weapons system was given its new offi- 
cial designation Tu-128S-4 - the aircraft was 
now known as the Tu-128, and the AAMs as 
the R-4R (SARH version) and R-4T (IR-hom- 
ing version). On 30th April 1965 the system 
was accepted for service with the PVO. 

It was decided as early as August 1958 
that the '128' should be series produced at 
Factory No.64 in Voronezh, and prepara- 
tions for series production were made 
almost in parallel with the design and con- 
struction of the prototype. This significantly 
speeded up the aircraft's introduction into 
series production and service and its even- 
tual service debut with the PVO. The first pro- 
duction machine made its maiden flight on 
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Above: This Tu-128UT has a late Tu-128M style vertical tail with a horizontally cut-off tip and a built-in 


radio antenna. Note the mobile boarding ladder. 
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A Tu-128UT caught by the camera at the moment of touchdown. 


13th May, and up to 1965 twelve production 
examples had been built, on which ongoing 
adjustments were made. These machines 
were used in various test programmes and 
also to train aircrews and technical person- 
nel at PVO's Combat & Conversion Training 
Centre at Savasleyka AB. Full-scale produc- 


tion of the Tu-128 and the Tu-128S-4 system 
got under way in 1966 when the factory pro- 
duced 42 examples, of which 37 were deliv- 
ered to PVO units. Altogether between 1962 
and 1970 Factory No.64 built 187 Tu-128s 
and a further ten Tu-128UT three-seat con- 
version trainers in 1971. Elements of the 
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Four views of the Tu-128 sans sunVxe, with additional side views of the Tu-128UT (top) and Tu-128M. 


Tu-128S-4 weapons system were constantly 
updated on the basis of operational experi- 
ence. These included the design of the air- 
craft, its onboard radar and its missiles. New 
and more effective up-dates of the aircraft 
and the complex as a whole were planned. 
As a result of the large number of changes 
and updates the complex acquired new tac- 
tical capabilities, including the interception 
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of air targets flying at low altitude. The fol- 
lowing versions of the Tu-128 (NATO code- 
name Fiddler) are known: 

e Tu-128 (izdeliye T). A two-seat inter- 
ceptor with AL-7F-2 engines and the basis of 
the Tu-128S-4 complex. 188 examples built; 

e Tu-128UT fizdeliye 'l-UT'). A conver- 
sion trainer version with the RP-S Smerch 
radar replaced by a drooped 'pelican nose' 


Specifications of the production Tu-128 2 x AL-7F-2 





Length 30.06 m 
Wing span 17.53 m 
Height 7.15 m 
Wing area 96.94 nf 
Take-off weight 43,000 kg 
Maximum speed with missiles 1,665 km/h 
Maximum speed without missiles 1,910 km/h 
Service ceiling 15,600 m 
Service range 2,565 km 
Armament 2 x RAR & 

2xR-4TAAMSs 
Crew 2 








Tu-128S-4 aerial intercept weapons system 





Aircraft Tu-128 

Air-to-air missiles R-4R & R-4T 

Radar RP-S Smerch 
fire control radar 

Intercept limit 1,170 km 

Patrol endurance 2.75 hours 


Range of altitude at which 


targets could be attacked 8,000-21,000 m 


Maximum target flight altitude 8,000 m 
Max range at which 
missiles could be launched 20-25 km 





accommodating an instructor's cockpit. 
Four were conversions from production 
Tu-128s and ten were built new; 

e Tu-128M (izdeliye 'IM'). An updated 
version with greater capability to intercept 
targets at low altitude and the basis for the 
Tu-128S-4M system equipped with R-4TM 
AAMs and the Smerch-M radar. Two exam- 
ples were series built, the remainder being 
upgraded examples already in service; 

eTu-128 2AL-7F-4G. A production 
example refitted with experimental AL-7F-4 
and AL-7F-4G engines; 

e Tu-128 2RD-19R2, Tu-128 2R15B-300 
& Tu-128 2RD36-41. Projects to re-equip the 
Tu-128 with Dobrynin RD-19R2, Tumanskiy 
R15B-300 and Kolesov RD36-41 afterburn- 
ing turbojets then under development; 

e Tu-128LL 2VD-19. Test bed with new 
engines for the Tu-28A programme; 

e Tu-28A. Project to update the Tu-128 
with VD-19 engines, K-80M AAMs and the 
RP-SA Smerch-A fire control radar as the 
Tu-28A-80 aerial intercept weapons system, 
or K-100 AAMs and the Groza-100 radar (not 
the civil weather radar of the same name) as 
the Tu-28A-100 weapons system. 

e Aircraft '138' and '148'. Projects to rad- 
ically upgrade the Tu-128 (Tu-138-60, 
Tu-138-100, Tu-148-100 and Tu-148-33 
weapons systems); 

e Tu-128 as a multi-role aircraft armed 
with unguided and guided missiles, bombs 





and cannon or reconnaissance equipment 
in external pods; 

¢ Tu-128B. A project to modify the 
Tu-128 as a tactical bomber and ASM carrier. 

The first Tu-128s were delivered to the 
PVO Combat & Conversion Training Centre 
in 1964, and in October 1966 they began to 
enter service with operational air regiments. 
The first to receive them was the 518th IAP 
(istrebitel'nyy aviapolk - fighter regiment) at 
Arkhangel'sk-Talagi airport where PVO trials 
of the Tu-128S-4 weapons system were held 
in 1967. With the start of the system's active 
operational service, a special operational 
support team under A. I. Zalesskiy was 
formed; it did a great deal to assist the ser- 
vice introduction of this advanced system. 

When the system was originally created, 
it was proposed that twenty-five air regi- 
ments equipped with the Tu-128 should be 
based in the northern, eastern and north- 
western frontier areas. In fact, only six PVO 
regiments were so equipped: three in the 
Arkhangel'sk PVO Army and three in the 
Novosibirsk PVO Army. The Tu-128S-4 and 
its updated development, the Tu-128S-4M, 
served successfully with PVO until the sec- 
ond half of the 1980s. By the late 1990s they 
were no longer operational and most of the 
aircraft had been scrapped. 





Above: A three-view of the projected Tu-128A, showing the different location of the missile pylons. 
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'136' multi-role VTOL tactical fighter 

(project, first use of designation) 

In 1963-64 the OKB produced draft studies 
for a single-seat subsonic VTOL tactical 
fighter at Tupolev's initiative. A preliminary 
technical proposal for the machine was 
soon drawn up and given the OKB number 
'136'. The '136' had a general layout along 
the lines of the British Hawker Siddeley 
P.1127 Kestrel and the Yakovlev ‘Yak V pro- 
ject as an aircraft with high-set low aspect- 
ratio trapezoidal wings. The engine with four 
vectoring nozzles was housed in the centre 
fuselage, breathing through a large semi-cir- 
cular fixed-area air intake located beneath a 
large radome. The wings had compound 
leading-edge sweepback (60° at the roots 
and 45° on the outer sections). Draft materi- 
als and a model were shown to WS but the 
project progressed no further. 





Above: A model of the '136' subsonic VTOL fighter. Note the large air intake necessitated by the turbofan 
engine and the small wing area. 














Details: '136' Project 

Length 11.8 m 
Wing span 5.12m 
Height 2.0m 





'138' (Tu-138) long-range super- 
sonic Interceptor (project) 

In the second half of the 1960s the OKB con- 
tinued project work on a new long-range —— — 
missile-armed interceptor fighter for the A three-view of the '136' VTOL fighter. 
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Above: A desktop model of the Tu-138-60 sharing the low-wing layout and semi-circular air intakes of the 


Tu-128 but obviously having inward-retracting main gear units. 





In contrast, the Tu-138-100 had raked two-dimensional intakes and was unusual in combining the 
customary Tupolev aft-retracting main gear units/fairings with shoulder-mounted wings. 


Project specifications of the '138' 2 x VD-19 





Length 

Wing span 

Height 

Take-off weight 

Max speed with missiles 

Interception range 1,000 km at 
Supersonic speed, 1,600 km at 
Subsonic/supersonic speeds and 
1,800 km at subsonic speed 

Patrol endurance 

Radar detection range 

Target acquisition range 

Missile launch range 

Altitude over target 


Tu-138-60 

31.73 m 

17.53 m 

7.18 m 
45,000-47,000 kg 
2,100-2,400 km/h 


2,000-2,400 km 
4-4.5 hours 
90-100 km 
60-65 km 

32 km 

8 km 


Tu-138-100 
31.73m 

17.53 m 

7.18 m 
45,000-47,000 kg 
2,100-2,400 km/h 


2,000-2,400 km 
4-4.5 hours 
130-200 km 
90-150 km 
60-70 km 

10 km 
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PVO. In 1963-64 two similar projects with the 
designations Tu-138-60 and_ Tu-138-100 
were prepared. Both were based on the 
'138' (Tu-138) interceptor project but fea- 
tured different radars and missiles. 

The Tu-138 retained the layout of the 
Tu-128 but had more powerful Dobrynin 
VD-19 engines and improved aerodynamics 
due to a new aerodynamically clean wing 
with a new planform and smaller relative 
thickness. Unlike the Tu-128, the main 
undercarriage legs and wheels were housed 
mainly in the wing roots and partly in the 
fuselage. The Tu-138-60 was to have an 
RP-SA Smerch-A radar and K-60 AAMs while 
the Tu-138-100 was to have a Groza radar 
and K-100 AAMs. This updating was 
intended to increase the fighter's potential to 
intercept high-speed targets. The maximum 
speed with missiles was to be increased by 
800 km/h, the interceptor's patrol endurance 
extended, its field performance enhanced, 
radar detection and acquisition range 
increased and the ‘kill’ range of the AAMs 
extended. 

During project work on the '138', aero- 
dynamic research was done which showed 
that the required lift/drag ratio at subsonic 
cruising speed could not be achieved due to 
the significant increase in the centre fuse- 
lage cross-section brought about by the 
wider VD-19 engines and the larger diame- 
ter of the new radars. Consequently, the 
required range and endurance, the primary 
qualities expected of the new fighter, were 
brought into question. Nor were the take-off 
and landing characteristics of the new wings 
outstanding. Various solutions to these 
problems were proposed: in-flight refuelling, 
boundary layer control with blown flaps and 
leading-edge subassemblies, or improving 
the aerodynamic efficiency of the wing by 
boundary layer suction. However, all these 
solutions either added to the structural 
weight or significantly eroded the fuel econ- 
omy of the engines by requiring them to pro- 
vide air for boundary layer suction. By the 
mid-1960s the OKB had decided to develop 
the aircraft using variable-geometry (VG) 
wings, which were also proposed for the 
'148' project. With the start of work on the 
'148', however, all further work on the '138' 
was dropped. 


'148' (Tu-148) long-range interceptor 
(project) 

Work on a radical updating of the Tu-128 and 
the dead end reached with the Tu-138 pro- 
ject forced the OKB to look for a new way for- 
ward in continuing its series of long-range 
heavy interceptor fighters. Since the project 
began almost at the same time as the '145' 
bomber, VG-wings appeared to offer a solu- 
tion. Project work on the '148' (Tu-148) 





Above: A drawing showing the internal layout of the Tu-138-60 from the project documents. 


began in 1965, and by the autumn the OKB 
had come up with the general idea for a new 
weapons system, its application and its 
potential possibilities. VG wings were to be 
combined with two VD-19R2 engines to 
solve the many contradictions inherent in 
earlier subsonic or supersonic designs and 
greatly extend its operational application. 

The configuration was to provide, at 
maximum and large wing sweepback angles, 
a speed of 1,400 km/h at an altitude of 50- 
100 m and 2,500 km/h at 16,000-18,000 m 
with an operational range of 2,500 km. At an 
altitude of 50-500 m and a speed of 1,400 
km/h the Tu-148's operational range was to 
be 570 km, increasing to 1,850 km at 1,000 
km/h. With in-flight refuelling its range, could 
be increased by 30-40%, depending on the 
speed. Its field performance, even with a 
take-off weight up to 50-60 tonnes higher 
than the Tu-145's (43 tonnes more than the 
Tu-128's) was to be significantly better than 
the Tu-128, with a take-off run of 800 m and 
the possibility of using 3rd class and 
unpaved runways (the Tu-128's take-off run 
from 2nd class airfields was 1,350 m). 

Apart from long-range interceptor 
duties, the Tu-148 was to be able to: 

e detect and destroy enemy transport 
aircraft deep beyond the enemy lines; 

e support the air defences of friendly 
surface vessels distant from their bases; 














Above: A three-view of the Tu-138-60. 


e use air-to-surface missiles and anti- 
radiation missiles against ground radars and 
AWACS aircraft; 

e carry out ELINT and low-level and 
high-altitude reconnaissance missions; 


e operate as a tactical bomber armed 
with conventional and nuclear bombs; 

e operate as a close-support aircraft 
using unguided rockets and cannon fire 
where enemy air defences were relatively 





Two more project configurations of the Tu-138 featuring a tail-first layout with missile launch rails at the tips of the wings and canard foreplanes (left) and a 


tailless-delta layout. 
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Above: A model of the Tu-138 in tailless-delta configuration with missile pylons at mid-span and at the 
wingtips. 
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weak or against small vessels, such as mis- 
sile boats. 

In fact, the '148' was being envisaged as 
a multi-role aircraft. After its VG wings, the 
aircraft's second innovation was to be the 
Smerch-100 combined infrared/radar search 
and missile guidance system which was to 
be able to detect targets ahead the size of a 
Tu-16 at distances of 300-350 km (up to 600 
km distant with side-looking airborne radar) 
or secondary targets up to 100 km distant 
using heat emissions. Missiles were to be 
launched and guided within a range of 250 
km ahead. In the first stage of development 
it was planned to use the K-100 weapons 
system with heat-seeking missiles fitted with 
various types of warheads and having a 
range of 80 km. Longer-range missiles were 
to be used once the Smerch-100 system 
was operational so that targets could be 
intercepted and shot down while flying at 
altitudes from 50 m up to 32,000-35,000 m at 
speeds between 500 and 4,000-4,500 km/h. 
The onboard equipment suite included a 
trajectory control system, a flight instrument- 
ation and navigation system, a single auto- 
matic data processing system for different 
types of targets, reception and relay of data 
to other aircraft and a low- and high-altitude 
flight system. All the aircraft's weaponry and 
special equipment for its various roles was 
accommodated in a fuselage bay so that it 
could be rapidly converted from one version 
to another. This was to comprise: 

e four K-100 AAMs; 

e one Kh-22 anti-shipping missile or two 
Kh-28 or four Kh-100P anti-radar missiles; 





Top and above: A model of the tail-first, missiles-everywhere version of the Tu-138 project. 
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Above: The internal layout of the projected Tu-148 interceptor (the original multi-role version), showing how the weapons were to be stowed in the fuselage. 


e a Boolaht (Damask Steel) or Sablya 
(Sabre) side-looking airborne radar or 
Virazh (860° Turn) ELINT set; 

e various camera fits plus extra fuel 
tanks to extend range; 

e two tactical nuclear bombs; 

e unguided rocket launchers; 

e cannons and magazines for same. 

As a long-range patrol interceptor the 
Tu-148-100 system was to have an intercept 
boundary of 2,150 km at subsonic speed, up 
to 1,000 km at a speed of 2,500 km/h, and 
1,700 km with a mixed of subsonic/super- 
sonic flight profile. Itwas to patrol at 1,300 km 
from the base for up to two hours and at 500 
km from the base for up to four hours, thus 
covering the country's northern and eastern 
regions with comparatively few resources. 

If the project were to be successful, the 
PVO would receive a highly effective air- 
defence system, but its Achilles’ heel was its 
sophisticated electronic systems, given the 
state of the Soviet electronic industry in the 
1960s. Such a complex avionics suite 
needed at least a decade to materialise. This 
was confirmed by a system based on the 
simpler and more effective Zas/on (Barrier) 
radar which appeared only in the 1970s. A 
multi-role aircraft, moreover, did not fit in with 


the essential views of the WS. As a result, 
the Tu-148 project as it was proposed failed 
to interest WS and was not proceeded with. 

Work on the Tu-148 was revived in the 
second half of the 1960s when work on the 


new Zaslon system with K-22 missiles 
began. This had a detection range of 110- 
115 km and a missile launch range of 80-90 
km. In general design and function it resem- 
bled the Smerch-100 but had more modest 
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A three-view of the Tu-148, showing the three possible settings of the variable-sweep wings. 
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This three-view represents a later (interceptor-only) version of the Tu-148 project resembling a scaled-down Tu-22M3 bomber. 


and therefore more realistic capabilities. It 
was decided to abandon the idea of a multi- 
role aircraft for the WS and concentrate on 
an up-to-date but realistic long-range inter- 
ceptor which lay within the abilities of the 
Soviet industry to produce. The Tu-148 was 
now seen as a further update of the Tu-128. 
Enhancement of its operational efficiency 
compared with the Tu-128S-4 system would 
be brought about through its better perfor- 
mance which included: 

e the ability to shoot down intercepted 
targets flying at altitudes between 8,000 m 
and 500 m against the background clutter, 
including air-launched missiles; 

e an increase in the speed range of tar- 
gets, which was raised from 2,000 km/h to 
3,500 km/h in head-on mode and from 1,250 
km/h to 2,300-2,400 km/h in pursuit mode, 
and an increase in their altitude from 21,000 m 
to 26,000-28,000 m; 

e better ECM protection; 

e the ability to engage two targets simul- 
taneously; 

e the ability to operate within a group of 
aircraft (in co-operative intercept mode); 

e improved effectiveness of semi-auto- 
mated and autonomous functions; 

e greater range and longer endurance; 

e improved field performance; 

e improved acceleration; 

e additional automation of basic flight 
situations. 

This updating was to be effected by 
replacing the AL-7F-2 turbojets with more 
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powerful RD36-41 engines, making alter- 
ations to the fuselage, the air intakes and 
inlet ducts, introducing variable-geometry 
wings with double-slotted flaps on the fixed 
inboard sections, strengthening the under- 
carriage and using new wheels, introducing 
spoilers to assist roll control, using auto- 
matic stabilisation and flight-path control 
and so on. The aircraft was to be able to 
operate from the same airfields as the 
Tu-128. 

The project was submitted to the PVO 
Command and received the support of the 
PVO Commander-in-Chief, Kadomtsev. The 
OKB therefore continued work on the aircraft 
and its systems and equipment, preparing a 
half-scale mock-up which was inspected 
several times by the customer. Then, in May 
1968, Kadomtsev was killed in an accident 
involving one of the first Mikoyan Ye-155P 
(MiG-25P) fighters. The new PVO C-in-C 
opted for updating the MiG-25P with the 
Zaslon system, and work began on the 
Ye-155MP - the prototype of the future 
MiG-31 long-range interceptor. Although the 
new PVO Command did not formally turn the 
Tu-148 project down immediately, and it was 
rumoured that the Tupolev design would be 
preferred, things turned out differently. New 
requirements were set which were at odds 
with the original concept - one of which was 
for far greater manoeuvrability at low alti- 
tudes. Tupolev and his closest associates 
tried to win the PVO Command round and 
obtain a government directive on the future 


of the Tu-148 system, but in vain. In the early 
1970s all work on the Tu-148 was finally axed 
and the OKB was never again to return to 
the design of large long-range interceptors 
for the PVO. Technical proposals were made 
for such aircraft based on the Tu-144D 
and Tu-22M (the projected DP-1 and DP-2 
long-range interceptors; DP = ddahli'niy 
perekhvahtchik), but none progressed 
beyond a first consideration of the project. 


Project specifications of the Tu-148 (2 x RD-36-41) 


Length 39 5m 
Wing span at 20" sweep 26.6 m 
Height 7.5 m 
Wing area at 56" sweep 100 m’ 
Take-off weight 60,000 kg 
Fuel load 21,800 kg 
Max speed with missiles 2,500 km/h 
Service ceiling 17,000 m 
Service range at 

subsonic speed 4,600 km 
Service range at 

combined speeds * 1,650 km 
Take-off run 1,350 m 
Landing run 1,200 m 
Armament system Zaslon + 

4 x K-33 missiles 

Crew 2 


eintercept boundary (at 1,800 km/h) 


'101' (Tu-101) assault transport 
aircraft (project) 

In 1952 the OKB began work on a project for 
an assault transport powered by two TV-2F 
turboprops as a WS transport and VDV air- 
borne assault transport aircraft designated 
'101'. The WS issued the following require- 
ments for the aircraft: 

e payload - 5,000-8,000 kg; 

e range - 3,000-4,000 km; 

e top speed at 4,000 m - 600 km/h; 

e take-off run - 450 m; 

e landing run using reverse propeller 
pitch - 250-300 m; 

e armament - 2 x NR-23 cannons; 

e crew-5. 

The aerodynamic layout and preliminary 
estimates suggested a conventional low- 
wing aircraft with wing-mounted engines 
and a tricycle undercarriage. During project 
work a maximum lift/drag ratio of 17 was 
achieved, a figure confirmed by wind tunnel 
tests of a model at TsAGI. Two Kuznetsov 
TV-2F turboprops, each rated at 6,000 ehp 
for take-off (with the option of replacing 
these later with 7,000-ehp TV-2Fs) were 
mounted so that the jetpipes passed above 
the wings, the rear sections of the engine 
nacelles below the jetpipes housing the four- 
wheel main gear bogies. Four-bladed fully 
feathering reversible-pitch propellers were 
to be fitted. The main fuel tankage was in the 
wing torsion box, with more fuel in the lower 
fuselage under the cargo hold. The under- 
carriage was designed to permit operations 
from unpaved airfields. 

The layout of the fuselage was planned 
and the special loading equipment desig- 
nated. The fuselage was divided into four 
sections - forward, centre, rear and tail: 

e the forward pressurised section con- 
tained the crew cabin for the navigator (in 
the extreme nose), two pilots and a flight 
engineer and a compartment which could 
accommodate up to ten fully equipped 
troops. The radar antenna was housed in a 
chin radome; 

e the centre fuselage comprised an 
unpressurised hold with a reinforced floor 
suitable for heavy loads and items of equip- 
ment weighing up to 5,000-8,000 kg. One of 
the loading options consisted of one ZiS-3 
or D-85 gun towed by a GAZ-63 4x4 lorry; 

e the rear section contained the cargo 
handling equipment and a hatch closed by 
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Above: A three-view of the projected Tu-101 assault transport (the early version with an unswept fin). 
Note the Bristol Britannia-style main landing gear design (the bogies rotate 180° aft during retraction). 
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A cutaway drawing of the Tu-101. The cabin was to be big enough for a GAZ-63 4x4 lorry and a ZiS-76 
field gun, with provisions for paradropping. Note the pressurised crew section and tail gunner's station. 
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Above: A three-view of the Tu-102 airliner (again the early version with the unswept vertical tail). The 


commonality with the Tu-101 is obvious. 
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The interior layout of the Tu-102 (40-seat configuration with a cafe up front) in the swept-fin version. 


a rear door segment and a ramp which 
could be lowered for unloading directly onto 
the ground. In the airborne assault version 
the ramp could be lowered level with the 
cabin floor so that personnel and materiel 
could be dropped through the hatch (it was 
particularly intended for low-level paradrop- 
ping of materiel, using drogue parachutes). 
In cruise flight the hatch was closed; 

e the tail section contained the pres- 
surised tail gunner/radio-operator's station 
with twin NR-23 cannons. 

In July 1953 two draft versions of the 
'101' with TV-2F and TV-2M engines had 
been prepared by the OKB. Estimates met 
or exceeded WS requirements. Perfor- 
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mance was better with TV-2M engines, espe- 
cially field performance. Work on the aircraft 
continued until 1955, the initial project being 
significantly reworked, as it was decided to 
use Kuznetsov NK-4 or Įvchenko Al-20 
engines instead of the TV-2F. The wing plan- 
form and vertical tail were also revised 
(sweepback was introduced on the vertical 
tail), the fuselage shortened, and the posi- 
tioning of crew members and equipment 
altered. 

Virtually at the same time, similar assign- 
ments were given to V. M. Myasishchev's 
OKB-23 and Oleg K. Antonov's OKB-473. 
The WS opted for the Antonov project 
which later became the An-8 transport. 


1d Agjodny 


Project specifications of the '101' 2 x TV-2F 





Length 

Wing span 

Wing area 

Fuselage diameter 

Normal take-off weight 

Payload 

Maximum speed at 8,000 m 

Service ceiling 

Maximum range with a 34,500-kg 
TOW and a 4,000-kg payload 

Maximum range with a 34,500-kg 
TOWanda5,000-kg payload 

Landing run using 

reverse pitch 

Armament 

Crew 


40.0 m 
40.0/36.0 m 
140/120 nf 

3.8 m 

37,500 kg 
4,000-8,000 kg 
650-700 km/h 
11,000-12,000 m 


4,000 km 
2,650 km 
350-400 m 


2 x NR-23 cannons 
4-5 





'102' (Tu-102) airliner (project) 

In parallel with work on the '101' assault 
transport, the OKB produced the '102' pas- 
senger transport version designed to carry 
40 passengers over distances of 2,000- 
3,000 km. The two aircraft shared the same 
wing and tail assembly design, engines and 
undercarriage, differing only in the fuselage 
layout while retaining almost exactly the 
same shape and dimensions. The following 
requirements for the new aircraft were laid 
down by the GVF: 

e number of passengers - 40; 

e crew - 7; 

e range at 8,000m with a 6,500 to 7,500- 
kg payload using 75% of the output power of 
the TV-2F engines - 550 km/h; 

* cruising speed at 8,000 m using 75% 
of the output power - 550 km/h; 

e take-off run - 500 m; 

¢ take-off distance - 1,600 m; 

¢ landing distance - 1,600 m; 

e landing speed - 130-140 km/h. 

The layout of the '101' transport's fuse- 
lage was completely changed during the 
project design work. The forward, central 
and rear fuselage sections were combined 
into a single pressurised cabin for both pas- 
sengers and crew. As in the case ofthe '101', 
work on this version went no further than the 
draft project stage. 


Project specifications of the '102' 2 x TV-2F 
(all dimensions as for the '101') 





Normal take-off weight 
Payload 

Maximum speed at 8,000 m 
Operating range 


36,000 kg 
4,000-6,500 kg 
650-700 km/h 

3,400-4,000 km 


Take-off run 550-600 m 
Landing run 600-750 m 
Passengers 40 
Crew 7 





'104' (Tu-104) medium-haul airliner 
The prototype of the world's first pressurised 
jet airliner, the de Havilland DH.106 Comet, 
appeared in 1949 and the production Comet 
1 entered service on 2nd May 1952. Two 
years later, however, a series of fatal acci- 
dents when the aircraft disintegrated in mid- 
air due to fatigue failure of the pressure 
cabin's structure led to its withdrawal. Four 
years of research and redesign were 
needed before what was, to all intents and 
purposes, a new aircraft (the Comet 2) 
returned to service. 

Meanwhile, the Soviet Union also began 
development of a jet airliner - largely as a 
matter of national prestige. At the end of 
1953 Andrey N. Tupolev approached the 
government with a proposal for a twinjet air- 
liner based on his Tu-16 bomber. Soon after- 
wards he submitted a report to the 
Communist Party Central Committee stress- 
ing the advantages that this would entail - a 
high cruising speed (twice than of Aeroflot's 
Lisunov Li-2P and N'yushin IL-12 airliners), 
the ability to fly at high altitude without the 
discomfort of turbulence, and the ability to 
carry large payloads or large numbers of 
passengers in comfort. For the first time in 
the USSR there was talk of building large 
numbers of high-speed airliners for the GVF. 

The Tupolev OKB was able to show that 
acceptable economic factors could be met, 
despite the sharply increased fuel con- 
sumption typical of jet aircraft. According to 
assessments made by the OKB, these fac- 
tors had to include increasing the service life 
of a jet aircraft to 25,000-30,000 flying hours 
(compared with the 10,000 flying hours typ- 
ical for a piston-engined aircraft), increasing 
the commercial payload by carrying 50-100 
or more passengers, and making air travel 
faster with a cruising speed of some 750-800 
km/h. A considerable economic advantage, 
the OKB maintained, was the fact that the 
new airliner would be based on the Tu-16 
bomber, which was just entering service, 
and would benefit from the experience 
derived from the bomber's design, develop- 
ment and operation. This would bring that 
high degree of reliability and safety so nec- 
essary for a passenger aircraft and signifi- 
cantly reduce the expenses incurred in 
production, thanks to which the aircraft's 
prime cost would be lowered and its eco- 
nomic return enhanced. Added to this was 
the fact both air and ground crews for the 
new airliner would already have received 
their training in the Air Force. This way of 
thinking was very much a continuation of the 
OKB's approach to designing and building 
airliners and transport aircraft in the 1930s 
and 1940s. 


Design work began even before an offi- 
cial decision had been taken. On 11th June 
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Top and above: CCCP-J15400 (ie, SSSR-L5400), the Moscow-built prototype of the Tu-104 medium-haul 
airliner, during trials, showing the original livery worn by the type. 
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Above: CCCP-/15412. the first pre-production Khar'kov-built Tu-104 sans suff/xe. It was reregistered 
CCCP-42318 in 1959. The significance of the figures '29' aft of the flightdeck remains unknown. 
N U a E 








CCCP-J15424, an Omsk-built Tu-104A of Aeroflot's East Siberian Civil Aviation Directorate/1 st Irkutsk 
United Air Detachment. It later became CCCP-42330. 
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Above: Tu-104A CCCP-J15436 (later CCCP-42342) of Aeroflot's Northern CAD. It was ultimately converted 
into a Tu-104Sh-1 navigator trainer for the Soviet Navy. 





Above: This Tu-104D VIP aircraft serialled '001 Black’ was used by the then Minister of Defence, Marshal 
Andrey A. Grechko. 





Troops board an Omsk-built TU-104A-TS transport MEDEVAC aircraft (‘93 Black’, c/n 86601302) via a 
special collapsible boarding ramp. 
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RALINIP INNAN HA 


1954 the Soviet Council of Ministers issued 
Directive No.1172-516 for the Tupolev OKB 
to produce a long-range high-speed pas- 
senger aircraft tentatively designated 
Tu-16P (the in-house designation '104' was 
later adopted as the official designation, 
Tu-104. Subsequently '4' became the last 
digit in all Tupolev passenger aircraft desig- 
nations). The aircraft was to be based on the 
Tu-16 with two Mikulin AM-3-200 turbojets 
and built at Factory No.135 in Khar'kov. 

The transition from the Tu-16 to the 
Tu-104 was made by enlarging the fuselage 
diameter from 2.9 m to 3.5 m and creating a 
pressurised cabin from nose to tail. The lay- 
out was also changed; the '104' became a 
low-wing aircraft with changes to the config- 
uration of the engine housings and the wing 
centre section while inheriting the outer wing 
sections swept back 35°, the wing engine 
bays, the undercarriage and, to a consider- 
able degree, the tail assembly from the 
Tu-16. Initially the Tu-104 was designed for 
50 passengers, although provision was 
made to accommodate 70 or more if the pro- 
ject was successful. 

In September 1954 the draft project was 
shown to the WS. This was followed by the 
mock-up review commission in November- 
December while design work and prototype 
construction were under way. Particular care 
was taken with the reliability of the aircraft's 
structure and with increasing the airframe's 
service life, particularly that of the pres- 
surised cabin. The fatigue problems experi- 
enced with the Comet | led to the airframe of 
the Tu-104 being subjected to cyclic tests in 
the water tank at TsAGI - for the first time in 
Soviet practice. These tests showed up any 
weak spots in the structure so that additional 
work could be done to ensure its longevity. 

At the same time the best layout for the 
passenger cabins, galleys and toilets was 
being found, together with the best kind of 
seats and lighting, colour schemes and fab- 
rics. It was thought that a feeling of security 
and comfort could be induced by giving a 
‘home comfort’ feel to the interior. This led to 
a certain degree of 'fussiness' with the use of 
eclectic elements of the traditional imperial 
style and overly ornate detailing in walnut 
and gilt reminiscent of Pullman carriages. 
Later, in the course of production, a more 
‘democratic’ style was applied approximat- 
ing more closely to contemporary foreign 
airliners. 

The specification for the aircraft called 
for a new air conditioning system, electrical 
appliances for preparing and heating food, 
the installation of lighting and passenger 
entertainment radio in the passenger cabins 
and so on. In addition to this existing sys- 
tems inherited from the Tu-16 had to be 
given an added degree of reliability. A num- 


ber of new facilities, particularly those 
required for an airliner, had to be designed 
by the OKB itself since no specialised 
design bureaux for this purpose yet existed. 

The Tu-104 prototype (CCCP-J15400, c/n 
00-00 - that is, Batch Zero, aircraft zero) with 
AM-3 engines was completed by early 1955 
and immediately sent to the OKB's flight test 
and development facility in Zhukovskiy for 
final adjustments before preparations for 
flight tests were made. Manufacturer's tests 
began on 11th June 1955 and lasted until 
12th October. They were performed by test Above and below: The stretched 100-seat Tu-104B built in Kazan' is identifiable by the three small 
pilot Yuriy T. Alasheyev, co-pilot B. M. Timo- windows amidships instead of two. CCCP-42400 and CCCP-42401 were operated by the Moscow CAD. 
shok, navigator R N. Roodnev and chief 
engineer B. N. Benderov. The OKB's chief 
engineer for the Tu-104 was B. F. Petrov, with 
D. S. Markov, later chief designer for the air- 
craft, in overall charge of this project as he 
had been for the Tu-16. 

The Tu-104 made its maiden flight on 
17th June 1955. The flight tests showed that 
the aircraft virtually met the requirements set 
by the Council of Ministers' Directive, apart 
from the length of the take-off run. This short- 
coming was corrected after the installation 
of AM-3M engines. The Tu-104 was then rec- 
ommended for state acceptance trials. Once 
these were completed, Factory No.135 pre- 
pared for series production with an urgency 
reminiscent of the war years. Less than a 
year after the Council of Ministers had 
issued their Directive, the first pre-produc- 
tion Tu-104 was nearing completion in the 
newly rebuilt assembly shop, which was still 
partly roof-less. On 5th November 1955 a 
crew under test pilot V. F. Kovalyov per- 
formed the first flight of the first pre-produc- 
tion Tu-104 (CCCP-/15412, c/n 5350001 - 
that is, year of manufacture 1955, plant 
No.135 (the first digit is omitted to confuse 
would-be spies), Batch Zero, 01st aircraft in 
the batch); this was closely followed by the 
remaining two examples in batch zero. By 
May 1956 they were ready for service trials. 
In August 1956 the first example of the pilot 
batch was ready and first flown by factory 
test pilot F. F. Dotsenko. Full-scale produc- 
tion of the Tu-104 then began. 
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Pyotr Batuyev 


Above: CCCP-42342, one of the Tu-104Sh-1 navigator trainers converted from Tu-104As in Pushkin, with a 
YeN target illumination radar in a ‘duck bill’ radome as fitted to the Tu-16K-10. 
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The apron at Moscow-Vnukovo with a mix of Tu-104As, Tu-104Bs and Tu-124s. 
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Top to bottom: The Tu-104 prototype, the Tu-104A, the Tu-104B and an upper view of the Tu-104A. 


State acceptance trials of the prototype 
were carried out at GK Nil WS between 31 st 
January and 15th June 1956 by a crew 
headed by A. K. Starikov who had previously 
tested the Tu-16 and was now doing so 
much to give the Tu-104 its wings. A lot of 
test flights related to emergencies were car- 
ried out: engine failure on take-off, dumping 
fuel in flight, aborted take-off, emergency 
descent from high altitude, defining the stall 
characteristics, checking the effectiveness 
of the de-icing system and so on. 
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During its state trials on 22nd March 
1956 the Tu-104 prototype made a flight to 
London, carrying I. A. Serov (the then head 
of the KGB) and a number of officials in the 
Soviet diplomatic service to prepare the 
ground for the visit by N. S. Khrushchov and 
N. A. Boolganin to the UK. The appearance 
of the Tu-104 in the West created a furore in 
the aviation and social community on the 
other side of the ‘Iron Curtain’. The West 
became aware that the USSR had coped 
brilliantly with the most complex aircraft 





design technologies and was capable of 
producing not only up-to-date jet fighters 
and bombers (as the West had recently 
learned in the Korean War) but first-class jet 
airliners as well. 

Service trials of the first two production 
examples began virtually simultaneously 
with the prototype's state trials and were car- 
ried out by the GVF with the assistance of 
MAP - and in particular with the participation 
of chief engineers B. N. Grozdov and 
V. |. Benderov from the Tupolev OKB. 

A special flight unit of jet aircraft formed 
at Moscow's Vnukovo airport blazed the trail 
for the introduction of the Tu-104 by Aeroflot. 
lt was also the first training unit for pilots from 
other Aeroflot branches. Among the unit's 
pioneers were such outstanding pilots as 
K. O. Sapelkin, Yevgeniy R Barabash, Boris 
R Boogayev, A. V. Orlovets and others who 
were the first to fly the Tu-104 and take part 
in the service trials. 

On 15th September 1956 a Tu-104 cap- 
tained by Ye. R Barabash made its first 
domestic revenue flight from Moscow to 
Irkutsk, and on 12th October B. R Boogayev 
made the first international flight to Prague. 
Scheduled flights by the Tu-104 now began, 
heralding a new era not only in Russian civil 
aviation but in the burgeoning development 
of world airline history as well. The Tu-104 
was the world's first jet airliner to be suc- 
cessfully introduced into airline service, fol- 
lowed by the American Boeing 707, the 
British Comet 4 and the French Sud-Est 
SE.210 Caravelle. 

After series production had started at 
plant No.135 it was extended to factory 
No.166 in Omsk. In 1957 both factories 
began production of the 70-seat version - 
the Tu-104A. In 1958 a third factory, No.22 at 
Kazan'-Borisoglebskoye, began production 
of the 100-seat Tu-104B. By the time pro- 
duction ended in 1960 the three factories 
had built 201 examples. Six Tu-104A were 
delivered to Czechoslovakia. 

In 1957 Lenin prizes were conferred on 
A. N. Tupolev as Designer General (since 
December 1956) and several of his deputies 
and leading specialists in the OKB, including 
A. A. Arkhangel'skiy, N. I. Bazenkov, 
D. S. Markov, S. M. Yeger, A. R. Bonin, 
A. E. Sterlin, L. L. Kerber, K. V. Minkner and 
A. M. Cheryomukhin. Over 400 other work- 
ers in the OKB and experimental factory 
received various government awards. 

During its production life the Tu-104 was 
modified and updated several times. lts 
AM-3 engines were replaced by the more 
powerful and reliable RD-3, RD-3M and 
RD-3M-500. Modifications which increased 
passenger Capacity were made during pro- 
duction and on examples already in service. 
The equipment, primarily its flight and navi- 


gation suite, electronic and radio equip- 
ment, was constantly updated. All this 
enabled the Tu-104 fleet to retain its modern- 
ity throughout its service life. Versions of 
the Tu-104 (NATO codename Camel) 
include: 

¢ Tu-104 sans suffixe - initial-production 
50-seat version. 29 examples built; 

¢ Tu-104A - 70-seat version. 80 exam- 
ples built; 

e Tu-104B - 100-seat version with a 
stretched fuselage and_ increased-area 
flaps. 95 examples built. Updated in service 
as the Tu-104B-115 to carry 115 passengers 
and equipped with new flight, navigation 
and electronic equipment; 

¢ Tu-104V - Tu-104B refitted as a 117- 
seat version; 

¢ Tu-104G - aversion with a revised pas- 
senger cabin layout (not to be confused with 
the so-called Tu-104G which was a demiili- 
tarised mailplane version of the Tu-16); 

¢ Tu-104D- a VIP transport version of the 
Tu-104A for government and military use; 

¢ Tu-104E - experimental version of the 
Tu-104B with 11,300-kgp Zoobets RD16-15 
turbojets, revised airframe structure and 
systems, 2 prototypes built; 

¢ Tu-104D-85 - refit of Tu-104A for 85 
seats; 

¢ Tu-104D - projected version with three 
NK-8 turbofans, new wings and a T-tail; 

¢ Tu-104A-TS and Tu-104B-TS - refits of 
production Tu-104As and 'Bs into troop 
transport/casualty evacuation (CASEVAC) 
aircraft (TS = trahnsportno-sanitarnyy); 

¢ Tu-104AK - a zero-gravity trainer con- 
version of the Tu-104A for astronaut training 
(K = [dlya trenirovki] kosmonavtov); 

¢ Tu-104Sh-1 and Tu-104Sh-2 - conver- 
sions of two Tu-104As (CCCP-42342 and 
CCCP-42347 respectively) as navigator 
trainers for the Tu-16K-10 naval missile strike 
aircraft (Sh = shtoormanskiy - for naviga- 
tors). Two more. aircraft (CCCP-42330/ 
CCCP-42331) were also reportedly con- 
verted as Tu-104Sh navigator trainers; 

¢ Tu-104LL - this designation applies to 
several Tu-104As modified as avionics and 
weapons testbeds to test electronic equip- 
ment (fire control radars, navigation systems 
and so on) intended for the Mikoyan MiG-31 
and Tu-128 interceptors, the Tu-22M bomber 
and other aircraft; 

e Tu-104 telemetry relay station used 
during tests of the Tu-144 SST; 

e Tu-104 2NK-8 - a 1960s project to re- 
engine the Tu-104 fleet (at the same time as 
the Tu-16 bombers in WS service) with 
Kuznetsov NK-8 turbofans; 

¢ '110' (Tu-110) - a four-engined version 
of the Tu-104, described separately; 

¢ '107' (Tu-107)-a military transport ver- 
sion of the Tu-104, described separately; 











Front and lower views of the Tu-104A, plus side views of the Tu-107 military transport and the Tu-110. 


e '118' - a project to re-engine the 
Tu-104 with four turboprop engines. 

Between 1957 and 1960, 26 world and 
national speed and payload-to-height 
records were established by Yu. T. Alashe- 
yev and V. F. Kovalyov on various versions of 
the Tu-104, more than on any other of the 
world's jet airliners. The Tu-104 remained in 
wide-scale service until the end of the 1970s, 
the last Aeroflot services being withdrawn in 
1979. It continued in service for a while 
longer with various organisations and the 


Armed Forces. The last flight of a Tu-104 
took place on 11th November 1986 when 
Tu-104A CCCP-42322 was ferried to the GVF 
Museum in Ul'yanovsk. With the other first 
generation Soviet turbine-powered airliner, 
the IL-18 turboprop, the Tu-104 was the 
mainstay of Aeroflot's fleet over many years: 
in 1960 one-third of all passenger flights in 
the USSR were made on the Tu-104. Over its 
23 years of service life the Tu-104 carried 100 
million passengers, amassed 2 million flight 
hours and made 600,000 flights. 
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Specifications of the production Tu-104B 








Ty-104 2 x RD-3M500 
(50 meor) | 
Length 40.06 m 
| Wing span 34.54 m 

Height 11.9m 
Wing area 183.5 m’ 
Take-off weight 78,100 kg 

TY 104A Payload 12,000 kg 
Cruising speed 750-800 km/h 
Operating altitude 10,000-12,000 m 


Range with a 12,000-kg payload 2,120 km 
Range with maximum fuel 















and a 8,150-kg payload 2,750 km 
Passengers 100 
Crew 4-5 
ontu - aw 
etn ai | '107' (Tu-107) experimental military 
Ty-104B 7 = transport 
(117 mecr) | ‘33 mecm | 18 mecm __ 64 mEcmA | Even at an early stage in the Tu-104's 


design, its use as a high-speed military 
transport was under consideration. One of 
the points of the CofM directive was for the 
conversion of a production Tu-104 into a 
transport for military materiel or 70 assault 
troops. In July 1955 WS issued the relevant 
tactical and technical requirements and on 
28th March 1956 the Soviet Council of Min- 
isters issued Directive No.424-261 confirm- 
ing its requirement for the '107' project with 
the official designation Tu-107. 

The OKB quickly reworked the Tu-104 
project and prepared the necessary docu- 
mentation for factory No.22 in Kazan' to con- 
vert a production Omsk-built Tu-104A (no 
serial, c/n 76600302) into the experimental 
Tu-107 in 1956-57. The Tu-107 differed in 
Above: The cabin layouts of the Tu-104's various versions. Top to bottom: Tu-104 sans suttixe (50 seats), Having: TeWer WINGOWS. <4. TevISed ear 1USe- 


Tu-104A (70 seats), TU-104B (100 seats), Tu-104V (117 seats) and two versions of the Tu-104D VIP aircraft. lage with a ventral loading ramp/ door and a 
Pe A i —— DK-7 tail gun barbette with twin AM-23 can- 
| 





nons remotely sighted by means of a PRS-2 
gun ranging radar and a TSP-1 television 
sight. The passenger cabin was unpres- 
surised, since the troopers would be issued 
with their own personal oxygen equipment; 
the floor was reinforced to carry heavy 
equipment and the forward pressurised 
cabin enlarged to accommodate the crews 
of the vehicles being carried. Provision was 
made for quickly converting the civil Tu-104 
fleet into special military airlifters for the VTA 
(Military Transport Aviation) and it was 
planned to manufacture the necessary num- 
ber of new rear fuselage sections. 

The overall payload of the Tu-107 was 
10,000 kg, with the possibility of increasing 
this to 15,000 kg (a load of two BTR-40 four- 
wheel-drive armoured personnel carriers 
and their crews). In its normal version the air- 
craft could carry up to 100 troops, 69 
——— a ——— stretcher cases, 65-70 paratroopers, or vari- 


A three-view of the other Tu-104D. a radically redesigned project version powered by three Kuznetsov ous combinations of GAZ-69 jeeps or 
NK-8 turbofans, which presaged the Tu-154. Note the wing planform. 
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GAZ-63 lorries with towed ZiS-2 anti-tank 
guns and their crews. Other load combina- 
tions included armoured personnel carriers 
and ASU-57 self-propelled guns and so on. 

Initial estimates were that 150 Tu-107s 
and 50 Tu-104s would be able to carry out 
the following operational deployments: an 
infantry division in two waves over a distance 
of 1,500-1,600 km in nine hours, or, given the 
possibility of refuelling at staging airfields, 
the same division over 3,000-3,200 km in 18- 
20 hours. 

The Tu-107 successfully passed its manu- 
facturer's tests which ended in the autumn 
of 1958 and began its state trials on 7th 
August 1959. The state trials report indi- 
cated that the Tu-107 served its purpose as 
a military transport but failed to meet the 
criteria for dropping paratroops. Test and 
development work on the Tu-107 ended in 
the early 1960s. Although the idea of equip- 
ping the VIA and the GVF with the same 
type of aircraft was very enticing, the impos- 
sibility of using it to drop paratroops put an 
end to this promising line of development for 
the Tu-107 and the OKB's other airliners. 


Specifications of the '107' 2x RD-3M 





Length 38.85 m 

Wing span 34.54 m 

Height 11.53m 

Payload 10,000-15,000 kg 
Maximum speed 900-1,000 km/h 
Cruising speed 750-800 km/h 
Service range 2,440-3,635 km 
Service ceiling 11,750 m 
Armament 2 x AM-23 cannons 
Crew 6 





'110' (Tu-110) medium-haul airliner 
While manufacturer's tests of the Tu-104 
were under way, the Tupolev OKB decided 
to design a version ofthe Tu-104 powered by 
four engines less powerful than the AM-3. To 
a certain degree this was associated with the 
prospects of selling the aircraft abroad 
where international safety requirements 
were more stringent and where passenger 
aircraft had to have at least four engines if 
they were to fly on overseas routes. 

The OKB's proposal was supported by 
Directive No.1511-846 passed by the Coun- 
cil of Ministers on 12th August 1955. This 
required the OKB to design and build an air- 
liner based on the Tu-104 with four Lyul'ka 
AL-7 turbojets and offering comparable per- 
formance. Work on the aircraft given the 
OKB designation'110' (Tu-110) began atthe 
end of June 1955 and was concentrated on 
the wing centre section and the housings for 
the four AL-7P engines, the AL-7P being a 
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Top and above: The one-off Tu-107 military transport, showing the reduced number of windows and doors 
and the tail cannon barbette with its gun ranging radar. 





Above: An ASU-57 self-propelled gun is driven down the loading ramp of the Tu-107. Note the extended 
telescopic support preventing the aircraft from tipping over on its tail. 
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A BTR-40 armoured personnel carrier (suitably tied down) in the cargo cabin of the Tu-107. 
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Above: A drawing from the project documents showing the internal layout of the Tu-107, with two GAZ-69 jeeps and PTP-57 anti-tank guns in the cargo cabin. 
Note that TsOSAB-40 flare/marker bombs are carried in a bay immediately ahead of the cargo ramp. 


commercial non-afterourning version of the 
production AL-7 with a thrust of 6,500-6,700 
kg and longer service life (hence the P suffix 
indicating dlya passazheerskovo samolyota - 
airliner-specific) .Unlike the Tu-104, the '110' 
had its engines mounted in pairs in the wing 
roots. The wing centre section was consid- 
erably extended in span and its structure 


4 








ee 





altered. Thanks to the smaller diameter of 
the engines and the AL-7P's smaller mass 
flow, the air intake splitters used on the 
Tu-104 were not necessary. The fuselage 
was also slightly stretched but the rest of the 
aircraft was no different from the Tu-104. 

In early 1957 the prototype wearing 
Soviet Air Force insignia and the serial '5600 
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Top, centre and above: Three views of the AL-7P-powered Tu-110 prototype, '5600 Blue’. 
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Blue’ had been built and prepared for man- 
ufacturer's tests. On 11 th March 1957 acrew 
headed by test pilot D. V. Zyuzin made the 
first flight. The tests passed without incident 
and there were no impediments to series 
production, service with Aeroflot and sales 
abroad. While the '110' was under construc- 
tion, the decision was taken to introduce the 
Tu-110 into Aeroflot service and build a 100- 
seat version at Factory No.22 in Kazan' as 
the Tu-110A. Production began in 1957, with 
Factory No.22 scheduled to build five 
Tu-110As in 1958. However, only three were 
actually built and as a type the Tu-110 found 
itself unwanted. There were no large foreign 
orders, Czechoslovakia placing the only 
export order for six Tu-104As. The AM-3's 
reliability, after further development work, 
proved satisfactory and production of the 
100-seat Tu-104B began in Kazan' in 1958. 
These factors made the Tu-110 a non-viable 
proposition. 

At the end of the 1950s the Tu-110 pro- 
totype was refitted with four D-20P turbofans 
and then, as the Tu-110L boundary layer 
control (BLC) testbed (L = [/efayus/ic/7aya] 
laboratoriya), with four Solov'yov D-20PO 
engines providing bleed air for the BLC sys- 
tem (hence the O for oftoor [vozdookha] - air 
bleed). The D-20P was also fitted to the three 
production Tu-110As (bearing non-standard 
registrations CCCP-5511 through -5513) in 
1960 as part of the Tu-124 airliner pro- 
gramme. With the D-20P engines the 
Tu-110A was redesignated Tu-110B. Subse- 
quently all three aircraft were converted into 
avionics testbeds. Also in 1960, when work 
on the Tu-124A with aft-mounted engines 
began (see Tu-134), a similar modernisation 
for the Tu-110 was proposed as the Tu-110D. 
But, unlike the Tu-124A, the idea for the 
Tu-110D progressed no further. 


'111' (Tu-111) short-haul airliner 
(project) 

In 1954 the OKB carried out draft studies for 
a 24-seat passenger aircraft powered by two 
TV-2M turboprops at the request of the then 


Specifications of the production Tu-110A 4 x AL-7P 





Length 40.6 m 

Wing span 36.09 m 
Height 11.53 m 

Wing area 186.115/200 nf 
Take-off weight 82,700 kg 


750-800 km/h 
3,500-4,500 km 


Cruising speed 
Maximum range 


Service ceiling 12,000 m 
Passengers 100 
Crew 5 





Minister of Aircraft Industry Pyotr V. Demen- 
t'yev and the Council of Ministers' Chairman 
Nikolay A. Boolganin. The idea was for a 
small comfortable passenger aircraft for 
routes of up to 2,000 km with the option of a 
de luxe version. A draft project for the '111' 
(Tu-111) was drawn up as a twin-engined 
low-wing monoplane with unswept wings, 
conventional tail surfaces and a tricycle 
undercarriage. All fuel was carried in the 
wings. The passenger cabin was to be pres- 
surised, featuring a toilet and a capacious 
baggage hold. 

The project was not taken any further as 
the needs of Aeroflot were then fully met by 
the IL-12 and IL-14 piston-engined airliners. 
In 1956-57 the idea of designing a similar 
modern passenger aircraft with turboprop 
engines was again raised, but soon materi- 
alised as the Antonov An-24. 


Project specifications of the '111' 2 x TV-2M 


Length 21.8 m 
Wing span 21.9 m 
Wing area 60 nf 
Take-off weight 20,000 kg 
Payload 2,160 kg 
Maximum speed at 5,000-8,000 m 700 km/h 
Range 2,200 km 
Passengers 24 

Crew 3 


'114' (Tu-114 Rossiya) 
intercontinental airliner 
The successful progress of work on the 
Tu-104 and the start of series production of 
the Tu-95 intercontinental bomber enabled 
the OKB to commence design work on an 
intercontinental airliner based on the Tu-95 
with the OKB designation '114' and the offi- 
cial designation Tu-114. At A. N. Tupolev's 
suggestion, all future airliners designed by 
the OKB were to have a '4' as the last digit of 
their designation. 

Work on the project began in May 1955 
and, as in the case of the Tu-104, an entirely 
new large-diameter fuselage with a pres- 
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Above: A schematic drawing showing how, in theory, the Tu-110 airliner could be converted into the 
Tu-117 military transport by incorporating a fuselage break point at Frame 48A allowing the rear fuselage 
to be replaced with a new one incorporating a loading ramp and a tail barbette. 


surised passenger cabin was designed, 
causing a change to a low-wing configura- 
tion and appropriate changes to the centre 
section structure. The wings, main under- 
carriage units, tail assembly, engines and 
many equipment items remained unaltered, 
although there were changes to the flap 
design and the nose gear unit. 

During draft project work in B. M. Kon- 
dorskiy's team an assessment was made of 
the main parameters and weights for the air- 
craft, and the first layout work to determine 
its optimum application. A version of the 
'114' was proposed with a fuselage diame- 
ter of 6.2 m with a pressurised cabin to 
accommodate 200 passengers’ seated 


eight-abreast. It was to be a double-deck 
fuselage with a large luggage hold on the 
lower deck. There was talk of designing a 
multi-function wide-body long-range aircraft 
capable of carrying various combinations of 
passengers and cargo over airline routes. 
Such an approach to world passenger air- 
craft design only materialised fifteen to 
twenty years later. 

Unfortunately, the technologies of the 
time were inadequate to create a sufficiently 
light structure for such a large-diameter 
pressurised cabin with the necessary 
strength. It was therefore decided to use a 
4.2-m cabin diameter and six-abreast seat- 
ing instead while retaining the double-deck 





A model of the Tu-114 bearing the registration CCCP-Nl 5700 (SSSR-L5700). 
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Above: This mock-up shows the cabin configuration eventually chosen for the Tu-114 with a fuselage 
diameter of 4.2 m. The cabin had six-abreast seating and was well-appointed. 
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Above: The real prototype was registered CCCP-J15611 and had a smart livery with a blue/red cheatline. 
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Above: Another view of the Tu-114 prototype taxying at Zhukovskiy during trials. Note the star tracker on 
top of the navigator's station. 
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The prototype in a test flight. With its huge size and graceful form, the Tu-114 was an impressive sight - 
and it sounded impressive, too, the four huge contraprops emitting a very distinctive roar. 
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layout. The lower deck retained smaller lug- 
gage holds and housed a galley from which 
the food was sent up to the passenger cabin, 
using a special lift. The idea of 'taking your 
luggage with you’ was kept, which the pro- 
ject passed on to later airbuses, but the orig- 
inal intention for passengers to enter and 
leave the aircraft via ventral hatchways was 
discarded in favour of conventional fuselage 
doors. 

On 12th August 1955 the Soviet Council 
of Ministers passed Directive No.1561-868 
directing the OKB to design and build on the 
basis of the Tu-95 a long-range passenger 
transport as the Tu-95P (passazheerskiy - 
passenger, used attributively) or aircraft 
'114' with the following: 

* a maximum speed of 850-950 km/h at 
7,000-8,000 m; 

* a cruising speed of 750-800 km/h at 
10,000-12,000 m; 

* a maximum payload of 30,000 kg; 

e an operational range of 3,500-4,000 km 
with a 30,000-kg payload or 7,500-8,000 km 
with a 15,500 kg payload; 

e a seating capacity of 170-180; 

e a crew of 7-8, including cabin staff. 

At that point the Soviet aircraft industry 
made a brief attempt to give popular names 
to Soviet commercial aircraft, following the 
Western trend. The Tu-114 received the 
dignified name 'Rossiya' (Russia), as befits 
Aeroflot's new flagship. 

In mid-1957 the first prototype Tu-114, 
CCCP-/15611, was completed and taken to 
the flight test facility in Zhukovskiy where it 
made its first flight with test pilot A. R Yaki- 
mov at the controls on 15th November. The 
following year the first production example 
was rolled out at Factory No. 18 in Kuibyshev 
(now renamed back to Samara) and test 
flown by Ivan M. Sookhomlin who had 
gained considerable experience testing the 
first Tu-95. Test pilots V. Dobrovol'skiy, 
|. K. Vedernikov and test navigator K. l. 
Malkhasyan were among others involved. 

It took three years of various adjust- 
ments and a long test programme before the 
production Tu-114 passed its state trials in 
July 1960. Service trials followed between 
October 1960 and March 1961. The first 
scheduled passenger service between 
Moscow and Khabarovsk was made on 24th 
April 1961, whereupon the Tu-114 entered 
Aeroflot service and remained its flagship for 
many years. Between 1959 and 1965 a total 
of 31 production Tu-114s were built at Fac- 
tory No. 18. The aircraft was built as a 170- or 
200-seater, and the following other variants 
of the Tu-114 (NATO codename Cleat) are 
known: 

*Tu-114-200 - a 200-passenger ver- 
sion. In the 1970s almost all Tu-114 were 
refitted in this way; 


¢ Tu-114D - from 1962 onwards a num- 
ber of production examples were fitted out 
as extended-range examples for flights to 
Cuba (hence the D for dahl'niy - long- 
range). The number of passengers was 
reduced and the lower deck area used for 
additional fuel tanks. The take-off weight 
was 182,000 kg; 

eTu-114A - a project of 1962-63 to 
update the aircraft to carry 98-102 passen- 
gers on very long-range non-stop flights. 
The Tu-114A was to have integral wing tanks 
and revised high-lift devices; 

¢ Tu-114 with new flight and navigation 
equipment - the last two production exam- 
ples (CCCP-76490/CCCP-76491) built in 
1964 were fitted with updated avionics and 
subsequently the entire Tu-114 fleet was 
similarly upgraded; 

¢ Tu-114 6 x NK - a project for a version 
with six NK-8 turbofan engines as an insur- 
ance policy in case the IL-62 using the same 
engines turned out to be unsuccessful; 

¢ aircraft '115' - a project for a military 
transport version based on the wide-bodied 
version of the Tu-114, described separately; 

eTu-114T and Tu-1 UTS. Projects for 
converting the Tu-114 into transport and 
CASEVAC aircraft; 

e aircraft '126' (Tu-126) - an airborne 
early warning aircraft derived from the 
Tu-114, described separately; 

e Tu-114 PLO - a project for converting 
the Tu-114 for ASW duties (hence the suffix 
standing for protivolodochnaya oborona) 
and fitting it with a nuclear powerplant. 

The Tu-114 served successfully on 
Aeroflot's domestic and international routes 
until 1976. It was one of the most economi- 
cal aircraft used on long-distance services, 
with a fuel consumption of 35 grams per 
seat-kilometre. In its fifteen-year service 
career the Tu-114 fleet made some 50,000 
flights, carrying about six million passen- 
gers, and proved to be exceptionally reli- 
able. In all these years there was only one 
fatal accident when a Tu-114 crashed while 
taking off at Moscow-Sheremet'yevo airport, 
due to no fault of the aircraft. 

The Tu-114 ushered in Aeroflot's ability 
to serve long and very long routes. As early 
as 1959 Tu-114 CCCP-J15611 took Nikita S. 
Khrushchov to the USA, and on 10th July 
1962 a route-proving flight was made to 
Havana with a refuelling stop at Conakry, 
Guinea. Subsequently scheduled flights to 
Cuba were made with one staging stop at 
Olen'ya near Murmansk. Flights to Tokyo 
began in August 1966, followed two months 
later by services to Montreal. 

In 1961-1962 crews led by test pilots 
|. M. Sookhomlin and A. R Yakimov estab- 
lished 32 world and national records for 
distance, speed and altitude on the Tu-114. 
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Above: A three-view of the Tu-114. 
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Production examples left the factory in a different colour scheme from that of the prototype, with an all- 
blue cheatline. 
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Above: As can be seen from this drawing, the original Tu-114 project envisaged a forward-retracting nose gear unit and two retractable airstairs in the fuselage 
underside, with stairways to the main deck level. Twenty years later these features were introduced on the M'yushin IL-86 wide-body airliner. 
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A drawing from the Tu-115 military transport project illustrating various payload options: four ZiS-151 6x6 army lorries and 38 men on four rows of seats; five 
GAZ-63 4x4 lorries and 38 men; 13 GAZ-69 jeeps (or one T-54 medium tank) and 38 men; or one 152-mm howitzer with an AT-S caterpillar tractor. 
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Specifications of the production Tu-114 4 x NK-12MV 


Length 54.1 m 

Wing span 51.1 m 

Height 15.5 m 

Wing area 311.1 nf 

Maximum TOW 173,500-179,000 kg 
Normal TOW 164,000 kg 
Maximum payload 22,500 kg 
Maximum speed at 9,000 m 894 km/h * 

Cruising speed 750 km/h 


Service ceiling 10,000-12,000 m 
Service range 7,000-8,400 km 
Passengers 170-224 


Crew 5 


' test results obtained with the prototype 


'115' (Tu-115) military transport 
(project) 

The Council of Ministers' Directive on the 
Tu-114 also contained a clause obliging the 
Tupolev OKB to provide conversions of a 
number of Tu-95 into Tu-95DT assault trans- 
ports (desahntno-trahnsportnyy [samolyot] - 
troopship/transport). After considering the 
feasibility of this, the OKB made a counter- 
proposal for a more viable military transport 
based on the Tu-114. 

Work on this began almost at the same 
time as design work on the Tu-114, with the 
product number '115' (Tu-115), and the 
designers gave up on the initial idea of giv- 
ing the Tu-114 a fuselage of 6.2 m diameter, 
opting for a fuselage diameter of 4.5-4.6 m, 
a more realistic proposition for MAR The 
resulting transport was to be capable of car- 
rying heavy wheeled and tracked military 
vehicles and their crews. The cargo hold 
occupying almost the entire fuselage was to 
be unpressurised, with a strengthened floor 
and a rear loading ramp. A tail gunner's sta- 
tion with two AM-23 cannons and a PRS-1 
gun-laying radar was to be added. A pres- 
surised compartment aft of the flightdeck 
was to accommodate 38 troops or members 
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Above: A drawing showing the location of the vehicle loading ramp and the rear support on the Tu-115. 


of the vehicle crews. The Tu-115 was to carry 
a maximum load of 40,000 kg to include 
either four ZiS-151 6x6 army lorries and 38 
personnel, five GAZ-63 4x4 lorries and 38 
personnel, thirteen GAZ-69 jeeps and 38 
personnel, one T-54 medium tank and 38 
personnel, or one 152-mm howitzer and its 
AT-S caterpillar artillery tractor. 

Work on the '115' continued until the end 
of the 1950s and was finally wound up when 
design work on the An-22 transport began. 
Subsequently there were a number of pro- 
jects to modify the Tu-114 as the Tu-114T 
transport. In 1963, in the course of this devel- 
opment work, a technical proposal was 
made to combine both decks into a single 
cargo hold. Along with a rear loading ramp, 
the idea of a hinged rear fuselage section 
similar to that on the Canadair CL-44D 
freighter was also considered. The wings 
were also to be revised along the lines of the 
Tu-114A to improve field performance. 

In the late 1950s, in parallel with propos- 
als for the Tu-115 and Tu-114T, the OKB also 
looked at ways of converting the Tu-114 into 
the Tu-114TS troopship/CASEVAC aircraft to 
carry medical staff and patients. In assault- 
transport configuration the aircraft was to 
carry 297 troops on two pressurised fuse- 
lage decks, and in ambulance configuration 
74-110 stretcher cases, up to 184 walking 
wounded and 15 medical attendants. The 
project did not materialise. Actually all oper- 
ational Tu-114 airliners, like all of Aeroflot's 
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The first of two Tu-116 VIP transports in its original military guise as '7801 Blue’. 


trunk-liners until 1968, had the potential to 
be quickly converted into military transports; 
and even after that the Soviet-era Aeroflot 
remained a paramilitary surrogate. After the 
WS had been fully equipped with the An-12 
specialised military transport in 1968, all 
auxiliary transport and ambulance equip- 
ment was removed from Aeroflot's main- 
route airliners. 


'116' (Tu-116, Tu-114D) VIP transport 
Almost concurrently with the development 
of the Tu-114, the Tupolev OKB was given 
the very unusual assignment of converting 
two production Tu-95 bombers into long- 
range VIP transports for high-level govern- 
ment delegations and their security escorts. 


Project specifications of the '115' 4 x NK-12M 





Length 54.2 m 
Wing span 92.23 M 
Height 15.75 m 
Wing area 297.0 nf 
Maximum take-off weight 156,000 kg 
Maximum load 40,000 kg 


850-900 km/h 
10,000-12,000 m 


Maximum speed 
Service ceiling 
Service range: 
with a 20,000-kg load 
with a 40,000-kg load 3,000-3,500 km 
Armament 2 x AM-23 cannons 
Crew 7 


6,500-7,000 km 
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number '116' and the official designation 
Tu-116 (although referred to in press as the 
Tu-114D, 'diplomatic') - one for Nikita S. 
Khrushchov as First Secretary of the Com- 
munist Party of the Soviet Union, and one for 
Nikolai |. Boolganin as Chairman of the 
Soviet Council of Ministers. 

On 12th August 1955 the Council of Min- 
isters issued Directive No.1496-835 whereby 
the OKB was to have two production Tu-95 
bombers converted at Factory No. 18 into 
20-passenger VIP transports able to fly dis- 
tances of 7,500-8,000 km. The draft project 
was presented in April 1956. This was for an 
aircraft able to carry 20-24 passengers, 
including security escort and other service 
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Above: Another aspect of the Tu-116, showing the civil-style ‘lightning bolt’ cheatline. 
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Above: The crew of the Tu-116 lined up before a flight. Note the flight crew access ladder and the 


passenger airstairs. 


The requirement for such aircraft arose with 
the opening of the East-West 'thaw', when 
using the VIP version ofthe IL-14 or warships 
like the cruiser SNS Sverdlov seemed inap- 
propriate for the spirit of the times and the 





Left: Close-up of the integral airstairs providing access to the passenger cabin; note the hydraulic actuator. 
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status of the USSR as a superpower. The 
government was unwilling to wait for the 
Tu-114 to be built and made ready for ser- 
vice; hence it ordered Tupolev to provide 
two long-range VIP transports with OKB 
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personnel, and 400 kg of luggage. 

The structure of the aircraft was almost 
identical to the Tu-95's, with the exception of 
a 70.5 m’ pressurised cabin with wall lighting 
in the centre fuselage section. All armament 
was removed, and the passenger cabin was 
provided with a rear entry hatch and 
powered airstairs which also served as an 
emergency exit. The first Tu-116 (originally 
wearing Air Force markings as 7801 Blue’, 
later registered CCCP-76462) underwent 
manufacturer's tests between 23rd April and 
4th October 1957. The second (originally 
'7802 Blue’, later CCCP-76463) was com- 
pleted on 3rd June 1957 and was submitted 
for monitored state trials in March 1956 
which were carried out by test pilots 
V. K. Bobrikov and V. S. Kipelkin, test navi- 
gators N. S. Zatsepa and V. S. Pasportnikov 
and radio operator V. S. Popov. Test pilot 
|. K. Vedernikov also took part in the trials, 
which included a non-stop flight from 
Chkalovskaya AB to Irkutsk and back, an 





Right: The VIP cabin of the Tu-116. 


overall distance of 8,600 km. After landing 
there was sufficient fuel in the tanks for 
another 1,500-3,000 km; the average speed 
was 800 km/h. On 28th June 1958 a flight of 
34,000 km with three staging stops was 
made following a route close to the borders 
of the USSR. Other ultra-long-range flights 
followed. Meanwhile, test pilot N. N. Khari- 
tonov made a non-stop flight from Moscow 
to Lake Baikal and back in the first Tu-116 at 
an average speed of 740 km/h. These flights 
and the results of the state trials confirmed 
the Tu-116's high reliability with a perfor- 
mance matching that of the Tu-95. 

Nonetheless, despite favourable reports, 
neither Tu-116 was accepted as a VIP trans- 
port due to lack of automatic propeller feath- 
ering - a failing they shared with the Tu-95 
and Tu-95M fitted with NK-12 and NK-12M 
engines. With the appearance of the 
NK-12MV, this problem was solved. But by 
that time the Tu-114 with a greater level of 
comfort and more suitable as a VIP transport 
was already available. The two Tu-116 were 
given to DA regiments equipped with the 
Tu-95 and based in the Ukraine and Kaza- 
khstan where they remained in use until the 
early 1990s. One was then scrapped and the 
other preserved at the GVF Museum in 
Ul'yanovsk. 


Specifications of the Tu-116 4 x NK-12M 





(dimensions as for the Tu-95) 

Maximum take-off weight 143,000 kg 
Normal take-off weight 124,000 kg 
Maximum speed at 6,300 m 870 km/h 
Service ceiling 10,000-12,000 m 
Service range 8,000 km 

Crew 7 





'117' (Tu-117) military transport 
(project) 

In the course of work on the Tu-110, a project 
was drawn up for a military transport with the 
OKB number'117' (Tu-117). Essentially, this 
corresponded to the '107' project based on 
the Tu-104 and was taken no further. 


'118' (Tu-118) medium-haul airliner 
(project) 

Successes with the first Soviet turboprop 
engines and their eventual installation on the 
Tu-95, coupled with the desire to improve 
the Tu-104's operating costs, led to this pro- 
ject for a version of the airliner re-engined 
with turboprops. The draft project of the 
'118' (Tu-118) had fourTV-2F (TV-2M) or NK-8 
turboprops (not to be confused with the later 
Kuznetsov two-shaft turbofan of the same 
name) with an output of around 6,000-8,000 
ehp. The engines driving contra-rotating 
propellers were to be installed in nacelles on 
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Above: A three-view of the projected Tu-118 four-turboprop derivative of the Tu-104. 


top of the wings, which were entirely new, 
and two small additional fins added to the 
tailplane to improve directional stability. The 
fuselage and other major airframe assem- 
blies were unaltered. The project was taken 
no further. 


'124' (Tu-124) short-haul airliner 
(second use of designation) 

The success of the Tu-104 confirmed the 
economic viability of using jet airliners over 
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comparatively shorter routes of 800-1,000 
km, as well as longer ones of 2,000-2,900 
km. Even so, despite all the virtues of the 
Tu-104, what was required was a special 
smaller short-haul machine which combined 
the high performance and comfort of the 
Tu-104 with acceptable field performance to 
produce good economic and operating 
returns in wide-scale use over routes linking 
the capital cities of the USSR's various 
republics. 
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Above: 45000, the Moscow-built prototype of the Tu-124. Note the cruciform photo calibration markings. 
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Two pre-production Khar'kov-built Tu-124s (CCCP-45004 and CCCP-45005) flying over Moscow. Both 
aircraft have the original long fuselage nose ahead of the flightdeck glazing, as on the prototype. 


233 


T 
a 





Above: CCCP-45085, a 56-seat Tu-124V operated by LIl at Zhukovskiy in pre-1973 Aeroflot colours. Like 
late-production Tu-124s sans suffixe. the Tu-124V had a shorter fuselage nose. 
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Above: The prototype of the Tu-124Sh-1 navigator trainer version. No weapons pylons are fitted yet. 


The Tupolev OKB began project work on 
an aircraft of this class in 1958 and, under 
S. M. Yeger, D. S. Markov, L. L. Kerber, 
K. V. Minkner, B. M. Kondorskiy and 
|. B. Babin, Tupolev's proposal for a new 
short-haul passenger aircraft based on the 
general configuration of the Tu-104 took 
shape. The new machine was to be an 80% 
scale copy of the Tu-104 and its take-off 
weight only half of the Tu-104's, with a seat- 
ing capacity reduced to 50-60. Since the air- 
craft was to be smaller, engines with a 
maximum thrust of 5,000-5,500 kgp as 
opposed to the Tu-104's 8,570-9,500-kgp 


turbojets could be used. Such an engine, 
the 5,400-kgp D-20P turbofan, was being 
developed by Pavel A. Solov'yov's OKB-19 
as a commercial non-afterburning derivative 
of his D-20, the afterburning military version 
intended to power the '113' (Tu-113) cruise 
missile. During design work on the new air- 
liner, which received the in-house designa- 
tion '124' (Tu-124), the OKB made use of 
wide-scale methods of structural strength 
calculation for the first time in its history. 
These methods, proposed by A. M. Chery- 
omukhin, allowed the time spent on design 
work to be significantly reduced. The OKB's 








A projected military transport derivative of the Tu-124, able to carry two GAZ-69s with PM-120 mortars or 
one GAZ-69 with a PTP-75 anti-tank gun. Again, a break point would enable the rear fuselage to be replaced. 
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equipment section suggested installing 
flight and navigation equipment meeting the 
needs of an aircraft of this class in the late 
1950s and early 1960s. The wing centre sec- 
tion was completely redesigned so that it 
was now integral with the engine housings 
and obviated the need to divide the engines’ 
inlet ducts - both changes tried and tested 
on the Tu-110. 

On 18th July 1958 the Soviet Council of 
Ministers passed Directive No.786-378 
whereby the OKB was ordered to design 
and build the Tu-124 high-speed passenger 
aircraft powered by two D-20P engines and 
with a top speed of 950 km/h, a cruising 
speed of 750-900 km/h at an altitude of 
10,000-12,000 m, a range of 1,350-1,500 km 
at cruising speed (with fuel reserves for 30 
minutes' flight), a maximum service range of 
2,000 km, take-off and landing runs not 
exceeding 800 m, a payload of 5,000 kg, a 
seating capacity of 36-40 and a crew of four. 
There was provision for the aircraft to be re- 
equipped as the Tu-124TS troop transport/ 
CASEVAC version with an identical payload. 
The aircraft had to be capable of operating 
from unpaved airfields and taking off on one 
engine. Series production was to take place 
at Factory No. 135 in Khar'kov, with the first 
production example to be rolled out at the 
end of 1959. The Tu-124 was also to be 
provided with boundary layer control (BLC) 
to shorten its take-off and landing runs to 
600-700 m. The D-20P turbofan rated at 
5,400 kgp for take-off and its D-20PO ver- 
sion which provided air bleed for the BLC 
system were tested and developed on the 
Tu-110B experimental aircraft. In the course 
of discussions with Aeroflot and the mock- 
up review commission the seating capacity 
was increased to 44, with the later versions 
carrying 56 or 60 passengers. VIP versions 
were also planned. 


In the second half of 1959 and early 1960 
the OKB and its branches prepared the 
design documentation for the Tu-124 and 
supplied it to Factory No.135. Construction 
of the prototype began in Moscow as series 
production got under way in Khar'kov; 
A. N. Tupolev put D. S. Markov in overall 
charge of all work on the aircraft and its 
development. 

The sole prototype (CCCP-45000, c/n 
00-00) was completed in early 1960. Manu- 
facturer's tests began on 24th March 1960 
with test pilot A. D. Kalina making the first 
flight on 29th March; the tests continued 
until June 1961. The first pre-production 
example (c/n 0350001) was to emerge from 
Factory No.135 in May, and before the end 
of 1960 a further four had been built. These 
then began their manufacturer's and opera- 
tional tests. The general reaction to the air- 
craft was favourable, apart from a few 


failings which led to design changes. For 
instance, from CCCP-45011 (c/n 1350401) 
onwards the extreme nose ahead of the 
flightdeck glazing (where the navigator's 
station was located, in common with previ- 
ous Tupolev aircraft) was shortened to 
improve the pilots’ field of view, and the wing 
anhedral slightly reduced. In its revised form 
the aircraft was submitted for joint state trials 
between July 1961 and September 1962, 
after which it was recommended for airline 
service. At this period ten production exam- 
ples took part in the service trials. In addition 
to the usual flight tests, the Tu-124 success- 
fully passed soft-field tests, operating in both 
low and high ambient temperatures, at criti- 
cal angles of attack and in performing sus- 
tained flight or aborted take-offs on one 
engine and so on. 

The Tu-124 made its first revenue flight 
on 2nd October 1962 on the Moscow-Tallinn 
service. This was the start of a successful 
service career with Aeroflot. The OKB, with 
the co-operation of the production factory 
and Aeroflot, invested a great deal of effort 
into increasing the economic efficiency of 
the Tu-124. This included increasing the 
seating capacity, extending the aircraft's 
range and improving the onboard ameni- 
ties. The new version carried 56 passengers 
and was given the designation Tu-124V. It 
was the most widely produced of the air- 
craft's versions. 48-, 52- and 60-seat ver- 
sions were planned but none of these was 
put into service. 

A version to carry Soviet and foreign 
government delegations was built in series 
as the Tu-124K {komfort). This version was 
also used for staff and HQ duties by the WS. 
The navigator trainer version, the Tu-124Sh 
featuring a different radar and racks for prac- 
tice bombs, was also built in series and sup- 
plied to WS pilot and navigator schools. 

There were also attempts to update the 
aircraft's powerplant. In 1963 the Tu-124V 
was brought out with 5,800-kgp D-20P-125 
engines, as was the Tu-124A (Tu-134, see 
below). There was also a project to install the 
D-30ontheTu-124. 

The following versions of the Tu-124 are 
known: 

e Tu-124 sans suffixe - 44-seat version 
with a 34,500-kg take-off weight in produc- 
tion until 1963. Subsequently almost all 
Tu-124s were refitted for 56 seats; 

e Tu-124 - projected 48-seat or 52-seat 
versions; 

e Tu-124V - 56-seat version with a 
38,000-kg TOW in production from 1964; 

¢ Tu-124VE - 56-seat export version 
(eksportnyy) differing mainly in cabin trim; 

¢ Tu-124B - three production examples 
fitted experimentally with D-20P-125 engines 
in 1963; 














A three-view of the basic production Tu-124V. 


¢ Tu-124K-36 and Tu-124K2-22 - VIP ver- 
sions seating 36 and 22 passengers respec- 
tively, with differing degree of comfort; 

¢ Tu-124TS - a refit for military troop 
transport/CASEVAC duties; 

e Tu-124 (SPS) - a projected STOL ver- 
sion with boundary-layer control (SPS = 
sdoovpogranichnovo _ sloya); 

e Tu-124 (SWP) - a projected V/STOL 
version with Kolesov RD36-35 or RD36-35P 
lift engines installed in the undercarriage 
housings and fuselage (samolyot vertikahl'- 
novo vzlyota i posahdki - VTOL aircraft); 

e Tu-124Sh - navigator trainer for the 
WS and the AVMF. Built in two versions: 
Tu-124Sh-1 for long-range bomber naviga- 
tors and Tu-124Sh-2 for navigators on tacti- 
cal bombers; 

e Tu-124LL-this designation applied to 
several examples used as avionics testbeds; 





e aircraft'127' (Tu-127)-aprojected mil- 
itary transport version. 

Altogether Factory No.135 produced 
110 Tu-124s and Tu-124Vs up to the second 
quarter of 1966. Additionally, a separate pro- 
duction line for the WS built 55 Tu-124Sh 
trainers in 1962-68. Thirteen examples were 
exported between 1964 and 1966, mainly in 
the VIP version. At the start of the 1970s the 
Tu-124 was used on services linking some 
50 cities in the USSR. From 1964 it was used 
on Aeroflot's foreign services linking 
Moscow with Warsaw, East Berlin and 
Prague. The Tu-124 and Tu-124V remained 
in Aeroflot service until the early 1980s when 
they were finally replaced by the Tu-134A. 
During its service life the Tu-124 carried 
some 6.5 million passengers and was the 
first Soviet jet airliner to bring speed and 
comfort to provincial services. It was also the 
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world's first turbofan-engined airliner. The 
NATO codename was Cookpot. 


Specifications of the production Tu-124 2 x D-20P 





Length 31.578 m 
Wing span 29.99 m 
Height 8.082 m 
Wing area 119.37 nf 
Take-off weight 38,000 kg 
Payload 6,000 kg 
Maximum speed at 8,000 m 970 km/h 
Cruising speed at 8,000-11,000 m 750-850 km/h 
Service ceiling 11,500 m 


Range at 10,000 m with a cruising 

speed of 580-800 km/h 

and a 5,000-kg payload 2,000-2,100 km 
Passengers 44-56 
Crew 4-5 





'126' (Tu-126, izdeliye L) AWACS 
aircraft 

With the development of NATO's air attack 
potential, the USSR needed an airborne 
radar system capable of augmenting and, if 
necessary, replacing ground early-warning 
radars. There was a particular requirement 
for such a system in setting up a reliable air 
defence system for the USSR's northern and 
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north-eastern frontier areas where the 
deployment of the usual ground radars 
would involve enormous cost and time. 

In 1958 Tupolev was asked to work on 
such an airborne radar system. On 4th July 
1958 the Soviet Council of Ministers passed 
Directive No.608-293 whereby the OKB was 
putin charge of producing an airborne warn- 
ing and control system (AWACS) under the 
OKB number '126' (Tu-126 or izdeliye V). 
The OKB proposed basing the AWACS on 
the production Tu-95 with the requirement to 
detect air and naval targets, possess an 
endurance of 10 to 12 hours and operate at 
altitudes of 8,000 to 12,000 m. The detection 
range in the upper hemisphere was 100 km 
for targets the size of a fighter, 200 km for 
targets the size of a tactical bomber and 300 
km for targets the size of a strategic bomber. 
In the lower hemisphere the overall detec- 
tion range was to be 20 km. Information was 
to be transmitted to command centres over 
a distance of some 2,000 km. 

Analysis and initial calculations carried 
out in S. M. Yeger's section of the OKB 
showed that it was not viable to base the pro- 
posed AWACS aircraft on the Tu-95. A more 
logical approach would be to use the Tu-114 
airliner with a capacious fuselage where the 
large amount of electronic equipment could 
be housed and maintained at the required 
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temperature and acceptable conditions 
could be created for the long shifts worked 
by two twelve-man operating crews. 

For two years work on the system did not 
proceed beyond research studies. Finally, in 
early 1960, the WS agreed that the Tu-126 
should be based on the Tu-114. At the same 
time the question arose of designing the 
radar suite itself. On 30th January 1960 the 
configuration of the new AWACS aircraft 
based on the Tu-114 was approved and on 
30th May 1960 the Soviet Council of Minis- 
ters issued Directive No.567-230 whereby 
the Tupolev OKB and the NII-117 avionics 
house were to provide Factory No. 18 with 
the technical documentation to build the 
Tu-126 with a 'Liana' (Creeper) AWACS sys- 
tem. The aircraft was to be ready for joint tri- 
als in the fourth quarter of 1961 and work 
went ahead at full soeed. The draft project 
was approved in August 1960, and in 
December the mock-up was accepted by 
the WS. 

Tupolev delegated the modification of 
the Tu-114 into the Tu-126 to the OKB's 
branch at Factory No.18, which was headed 
by one of the oldest and most gifted Russian 
aircraft designers, A. |. Putilov (he had been 
responsible for the Stal'-2 and Stal'-3 pas- 
senger aircraft in the 1930s). Putilov's team, 
with the collaboration of the head office in 
Moscow, quickly prepared the manufactur- 
ing drawings and made these available to 
Factory No. 18. It then took an active part in 
the construction of the aircraft. 

The Tu-126 was equipped with a Liana 
surveillance radar in a revolving lens-shaped 
housing (rotodome) mounted on a pylon 
over the fuselage. This was able to detect 
aircraft at a range of 100-350 miles and ves- 
sels at sea over a range of 400 km. It was 
also able to detect illumination by enemy 
radars at distances of 500-600 km. Infor- 
mation could then be transmitted to PVO 
and VMF command centres up to 2,000 km 











Top and above: The prototype of the Tu-126 AWACS aircraft lacked the IFR probe of production machines. 
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away. The flight crew consisted of two pilots, 
two navigators, a radio operator and a flight 
engineer. The radar crew comprised an elec- 
tronics officer, four operators and a mainte- 
nance engineer. Both aircrew and radar 
crew worked in shifts, as the aircraft 
remained airborne for 11 hours with a maxi- 
mum range of 7,000 km. Both endurance 
and range were to be extended in the future 
by means of in-flight refuelling. During the 
draft design stage a proposal was made to 
arm the aircraft by installing two AM-23 can- 
nons in the tail with a Kripton gun laying 
radar. Later the idea was discarded in favour 
of fitting an active jammer in a tail fairing. 

A technical innovation in the Tu-126's 
design was that the radar antenna array and 
its fairing rotated together. The practice on 
foreign AWACS aircraft had been for the 
radar to revolve within a fixed housing, but 
Putilov conceived the idea of the rotodome 
after detailed studies had shown that this 
approach resulted in a lighter and stronger 
structure. The 'mushroom' fairing housed an 
11-m antenna array and revolved at 10 rpm. 

One big problem was to obtain the huge 
bearings for the rotating unit. Such bearings 
simply did not exist until, through Tupolev's 
influence and energy, a Moscow factory suc- 
ceeded in manufacturing them. The passen- 
ger cabin was entirely remodelled. The 
forward and centre fuselage sections 
accommodated the control panels and the 
operators’ workstations, and the rear sec- 
tion was occupied by the surveillance radar 
and communications equipment. Additional 
antennas for communications and ELINT 
were mounted at the tips of the tailplane and 
on the fuselage. An auxiliary air intake under 
the fuselage provided air to the avionics 
cooling system, and a ventral strake was 
fitted under the rear fuselage to improve 
directional stability. 

In the autumn of 1961 the Tu-126 proto- 
type (c/n 61M601) was completed and sub- 
mitted for joint tests. The first flight was 
made on 23rd January 1962 by a crew 
headed by test pilot |. M. Sookhomlin. The 
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Top and above: A late-production Tu-126 shows the IFR probe, the rotodome design, the lateral and 
ventral ELINT blisters and the protective ECM pack in the extended tailcone. 





TANTK Beriyev 





The prototype was eventually converted into the Tu-126LL avionics testbed for the Shmel' avionics suite 
developed for the A-50 AWACS. Note the new, larger rotodome and the ventral heat exchanger intake. 














A cutaway drawing of the Tu-126 from the project documents. 
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65M611 
65M613 
66M621 





A three-view of an early-production Tu-126 with no self-protective jammer. 


first phase of the tests lasted until 8th Febru- 
ary 1964 and concentrated on development 
of the Liana suite and the compatibility of the 
various kinds of electronic equipment. The 
second phase, which ended in November 
1964, checked the interaction between the 
Tu-126 and ground and shipboard com- 
mand centres, the reliability of report trans- 
missions and interaction with air defence 
forces, including interceptors. In November 
1963, even before tests had finished, the 
Tu-126 was placed in production. 

After considerable testing and develop- 
ment the Tu-126 entered service with the 
PVO in April 1965, with production continu- 
ing until 1968. Nine examples were built, 
serving with an AWACS squadron based at 
Siauliai, Lithuania. Production Tu-126s were 
equipped with IFR probes; in the course of 
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service additional electronic equipment was 
installed, the air-to-ground communication 
system improved, and a standard ECM 
compartment fitted in the tail. 

The Tu-126 served with the PVO over the 
northern and eastern regions of the USSR, 
over seas and oceans, working in collabora- 
tion with the Tu-128S-4 (Tu-128S-4M) long- 
range interceptor system until the 1980s 
when it was gradually replaced by the 
II'yushin/Beriyev A-50 featuring the Shmel' 
(Bumblebee) suite. The prototype Tu-126 
was refitted in the 1970s to test the Shmel' 
suite as the Tu-126LL. 


'127' (Tu-127) military transport 
(project) 

The '127' was a military transport version of 
the Tu-104, refitted in a similar manner to the 


Specifications of the Tu-126 4 x NK-12MV 





Length 54.1 m 

Wing span 51.1 m 
Height 15.5 m 
Take-off weight 171,000 kg 
Maximum speed at 9,000 m 790 km/h 
Cruising speed 650-700 km/h 
Service ceiling 10,700 m 


Service range/endurance: 
on internal fuel 7,000 km/10-11 hours 
with one in-flight refuelling 10,000 km/17-18 hours 
Crew 2 shifts of 12 





'107' and '117'. But, unlike the latter pro- 
jects, the cargo hold was to be pressurised 
and the tail gun position omitted. According 
to the project details, the '127' was to be able 
to carry GAZ-69 jeeps, 120-mm PM-120 reg- 
imental mortars and ZiS-2 anti-tank guns in 
various combinations, parachute troops, 
ammunition and various other military loads. 
Work on the project did not progress 
beyond the first project studies. 


'134' (Tu-134) supersonic airliner 
(project, first use of designation) 

In the early 1960s the OKB embarked on its 
first project of a Supersonic passenger air- 
craft (aka supersonic transport, or SST). In 
accordance with the OKB's practice, the 
project was based on a bomber design and 
became the responsibility of S. M. Yeger's 
section, receiving the in-house designation 
'134' (Tu-134). The bomber project selected 
as the starting point was the '106A', a ver- 
sion of the '106' with the engines mounted 
under the wings. 

Four projects were prepared (two with 
Kuznetsov NK-6 afterburning turbofans and 
two with Dobrynin VD-19R2 afterburning tur- 
bojets), differing in the way how the wings 
were placed relative to the fuselage and how 
the engines were grouped. Apart from draft 
projects, no further work was done on the 
'134' SST and the designation was reused 
shortly afterwards for a subsonic airliner 
(see below). 


'134' (Tu-134) short-haul airliner 
(second use of designation) 
Experience gained with the Tu-104 and 
Tu-124 enabled the OKB to take the next 
step, a short-haul airliner incorporating the 
latest trend with engines mounted on the 
rear fuselage. In the late 1950s the French 
Sud-Est SE.210 Caravelle short-haul airliner 
powered by two turbojets mounted in 
nacelles flanking the rear fuselage was suc- 
cessfully introduced on international airline 
routes. The layout of the Caravelle influ- 
enced all the leading aircraft manufacturers 
of the day, particularly in the early 1960s 


when the question of the Tu-124's further 
development arose. 

The most immediate factor behind the 
OKB's updating of the Tu-124 to take 
account of the new layout was Nikita S. 
Khrushchov's reaction to a flight in a Car- 
avelle Ill during his visit to France in January 
1960. Khrushchov liked the low noise and 
vibration levels in the passenger cabin, half 
the amount he experienced on the Tu-104 
which had taken him to and from Paris. (In 
fairness, the comparison is not entirely 
objective because the Tu-104's AM-3 turbo- 
jets were almost twice as powerful as the 
Caravelle Ill's Rolls-Royce Avon RA.527s - 
9,500 kgp versus 5,300 kgp.) On his return 
to Moscow Khrushchov discussed the idea 
of designing a Soviet airliner along the lines 
of the Caravelle with Andrey N. Tupolev and, 
even before the official go-ahead had been 
received, S. M. Yeger's section began 
preliminary design work on a new short-haul 
aircraft initially known in-house as the '124A' 
(TU-124A). 

On 1 st August 1960 the Soviet Council of 
Ministers passed Directive No.826-341 for 
the design of the Tu-124A airliner powered 
by two Solov'yov D-20P turbofans mounted 
each side of the rear fuselage. It was to have 
a maximum speed of 1,000 km/h, a cruising 
speed of 800-900 km/h, a service range of 
1,500 km, a maximum service range of 2,000 
km, and carry a payload of 5,000 kg, 40 pas- 
sengers and a crew of four. This meant a 
design for a small comfortable aircraft with 
low operating costs and, on the basis of ini- 
tial studies, the OKB confirmed the viability 
of basing such a machine on the Tu-124 
which had just started manufacturer's flight 
tests. Indeed, the new aircraft shared most 
of the fuselage and wing structure with the 
Tu-124 (except for the wing centre section 
which was all-new, no longer housing the 
engine bays and inlet ducts). The new 
engine location dictated the need for a T-tail, 
with the stabilisers mounted atop the fin; the 
Caravelle's cruciform tail unit arrangement 
was rejected because the sound waves 
impinging on the relatively low-set stabilis- 
ers could cause fatigue problems. 

The chosen layout offered a number of 
advantages. Removing the engines from the 
wings allowed relative flap area and wing 
efficiency to be increased. The rear fuselage 
and tail unit were less affected by vibration 
and tailplane buffet caused by jet efflux. 
Likewise, the high-set stabilisers were less 
affected by wing upwash, which improved 
longitudinal stability in cruise flight. In addi- 
tion, this improved engine operating condi- 
tions thanks to the short inlet ducts, reduced 
foreign object damage (FOD) risk and facili- 
tated engine maintenance and change. Pas- 
senger comfort was greatly enhanced by the 
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A drawing from the project documents depicting the Tu-134 SST with four VD-19R engines. Apart from the 
shape of the wings and the use of a T-tail, it had nothing in common with the eventual Tu-134. 


Project specifications of the '134' SST 





2 x NK6 2x NK6 4xVD-19R2 4xVD-19R2 
Configuration low-wing high-wing low-wing high-wing 
Length 45.9 m 42.15 m 45.9 m 42.19m 
Wing span 23.6 m 23.6 m 23.6 m 23.6 m 
Height 10.5 m 9.3 m 10.5 m 9.3 m 
Maximum payload 8,000 kg 8,000 kg 8,000 kg 8,000 kg 
Cruising speed 2,100 km/h 2,100 km/h 2,100 km/h 2,100 km/h 


Service range: 


at supersonic speed 
at subsonic speed 


Passengers 


3,000-3,500 km 
4,000-4,500 km 
50-70 


3,000-3,500 km 
4,000-4,500 km 
50-70 


3,000-3,500 km 
3,800-4,300 km 
50-70 


3,000-3,500 km 
3,800-4,300 km 
50-70 





low noise and vibration. Finally, there was no 
danger of fragments entering the cabin in 
the event of an uncontained engine failure. 

Yet the rear-engine, T-tail arrangement 
had some serious shortcomings, too. The 
wings were positioned further aft as com- 


pared to the normal layout, increasing fuse- 
lage area ahead of the CG; this meant verti- 
cal tail area had to be increased to ensure 
adequate directional stability, with an atten- 
dant increase in structural weight and thus 
an increase in operating costs. The fuselage 
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and fin had to be reinforced, again increas- 
ing empty weight and reducing the payload. 
CG travel was increased, and the high posi- 
tion of the thrust line produced a pitch-down 
force that increased rotation speed on take- 
off and elevator control forces. 

By April 1961 the advanced develop- 
ment project had been drawn up for an air- 
craft with a capacity for 46-58 passengers 
and the option of using the more powerful 
D-20P-125 engines with a take-off thrust of 
5,800 kgp. During the deliberations of the 
mock-up commission in October-November 
1961 the payload was raised to 7,000 kg, the 
number of passengers to 65-70 and the ser- 
vice range extended to 1,500-3,000 km. 

Early in 1962 the manufacturing draw- 
ings for the Tu-124A prototype were pre- 
pared and construction work began under 
the supervision of Dmitriy S. Markov, who 
was superseded in December 1962 by 
Leonid L. Selyakov, formerly a member of 
the Myasishchev OKB. The name of 
Selyakov was thereafter to be linked to the 
Tu-134 for the rest of his life. He was respon- 
sible for a number of his own modifications 
and for seeing the Tu-134 fleet through its 


many years of successful service in the 
= ee 5 USSR and abroad. 


ee E e ERE E ; 

-e E e EEE a tee ae jiny The first prototype (CCCP-45075, c/n 
E a EAEN ST DES T a ASE KO E ee 00-00) with a capacity for 52-56 passengers 
was assembled in the first half of 1963. The 
original designation was short-lived, how- 
ever; Tupolev soon decided that the changes 
were serious enough to warrant a new des- 
ignation. Pursuant to an order dated 20th 
February 1963 the Tu-124A was renamed 
Tu-134. On 29th July that year a crew cap- 
tained by Merited Test Pilot Aleksandr D. 
Kalina made the first flight. During manufac- 
turer's tests which ended on 6th November 
1964 a cruising speed of 800 km/h and a ser- 
vice range of 1,500-2,900 km (depending on 
payload and fuel load) were achieved. 

The results obtained with the first proto- 
type were taken into account in the second 
prototype (CCCP-45076, c/n 4350001) built 
at Factory No.135 and again powered by 
D-20P-125 engines. With its seating capac- 
ity increased to 64, more fuel and a higher 
take-off weight, it made its first flight on 9th 
September 1964. Tests on the dooblyor 
showed the need for more powerful 
engines, and it was decided to install 
updated experimental D-20P-125 Srs 5 tur- 

bofans; however, this engine was aban- 

CCCP-45076 | i ' i 
a doned in favour of a more radical redesign - 
‘soest tra : | the D-30 turbofan rated at 6,800 kgp, which 
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: m ~ <- Y = mai In the meantime, factory No.135 started 
AT gm La = | Moe I hi manufacturing pre-production Tu-134s. The 
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Cn TA E e is ARUEU made its first flight from the factory's 

The second prototype Tu-134 (CCCP-45076) at Moscow-Sheremet'yevo in 1965, with the first prototype Sokol'nikovo airfield on 14th August 1965; 


visible beyond. 
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this aircraft and CCCP-65601 (c/n 5350003) 
were still powered by D-20P-125s. The first 
aircraft to have the intended D-30 engines 
and 44-ton TOW from the start was the third 
pre-production example, CCCP-65602 (c/n 
6350004), which flew on 21st July 1966. At 
the same time the Khar'kov Aircraft Factory 
(KhAZ, formerly Factory No. 135) began to 
produce and fit a new and larger tailplane - 
an innovation prompted by the crash of the 
British BAC 111-200AB prototype (which 
had a similar configuration) on 20th October 
1963 due to the hitherto unknown deep stall 
phenomenon affecting aircraft with T-tails. 
This new tailplane was fitted to CCCP-65600 
which, now re-engined with D-30s, made its 
first fight on 25th October 1966. This flight 
was the culmination of the Tu-134's creation 
as a new type of passenger aircraft. Full- 
scale production began that year; gradually 
the Tu-134 replaced the Tu-124 on the 
production line. 

Meanwhile, manufacturer's tests and 
state trials continued. In the course of these 
the second prototype was lost in a fatal 
crash on 14th January 1966. Tests contin- 
ued on other machines. The first pre- 
production example underwent the most 
difficult high-alpha/low-speed trials up to the 
stalling point. Subsequently these tests 
became mandatory in the development of all 
Soviet passenger aircraft. Between 1st April 
and 7th August service trials took place on 
Tu-134s of the first production series, by 
which time the take-off weight had risen to 
45,000 kg and the passenger capacity to 72. 
On 26th August 1967 the Tu-134 was offi- 
cially accepted for passenger services by 
Aeroflot, making the first revenue flight from 
Moscow to Sochi/Adler on 9th September. 
Three days later the Central Directorate of 
International Services joined in when one of 
its Tu-134s flew the inaugural Moscow- 
Stockholm service. 

The first production version was fol- 
lowed by the improved Tu-134A and 
Tu-134B airline versions, the Tu-134Sh-1/ 
Tu-134Sh-2 navigator trainers and the 
Tu-134UBL pilot trainer for the WS and other 
variants of the basic design. When produc- 
tion ended in 1989, 852 examples of the 
Tu-134 (with 134 examples exported to East- 
ern Bloc and third-world countries) had 
been built by KhAZ. 

For the first time in Soviet aircraft design 
practice, the aircraft's structure and perfor- 
mance figures met international standards, 
and the Tu-134 received international certifi- 
cates of airworthiness, including those for 
noise. The following versions of the Tu-134 
(NATO codename Crusty) are known: 

e Tu-134 sans suffixe - first prototype 
with D-20P-125 engines and without over- 
wing emergency exits; 
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Above: CCCP-65600, the first pre-production Tu-134 featuring two overwing emergency exits, is seen at 
the Moscow/Vnukovo-2 VIP terminal in 1966. It still has the old D-20P-125 engines. 
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Above: The same aircraft after refit with D-30 engines and a large-span tailplane and modifications for 
low-speed/high-alpha tests, with a spin recovery parachute in a container on a long adapter. 
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The final assembly line at KhAZ in 1974. Radar-nosed Tu-134AK HA-926 for the Hungarian government is 
undergoing landing gear checks, with Tu-134A CCCP-65831 next in line. 
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Above: Tu-134 sans suffixe CCCP-65607 operated by the State Civil Aviation Research Institute (GosNIl 
GA) represents the first baseline production version with four emergency exits. 
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Above: The stretched Tu-134A with D-30 Srs 2 engines and an APU was the most numerous version. RA-65837 
of Pulkovo Avia retains the Aeroflot livery it wore in the Leningrad CAD/1st Leningrad UAD/344th Flight. 





Above: An export version with a Groza-M134 weather radar in a nose radome was brought out in 1971. 
This is CCCP-65667, the fifth example built, which was retained by the OKB as a demonstrator. 





The Tu-134A-1 is a variation on the 'radar-nosed’ export model with enlarged rear emergency exits. 
OK-IFN was the last of the type to be delivered to CSA Czechoslovak Airlines. 
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e Tu-134 sans suffixe - pre-production 
version with D-20P-125 engines, a 0.5-m 
fuselage stretch, a small horizontal tail and 
two ICAO Type IV overwing emergency exits 
(all later updated to, see next line); 

e Tu-134 sans suffixe - initial 68- or 72- 
seat production version with D-30 Srs | 
engines without thrust reversers (a brake 
parachute was fitted), a large horizontal tail 
and two Type IV emergency exits; 

e Tu-134 sans suffixe - baseline 68- or 
72-seat version with D-30 Srs 1 engines, a 
large horizontal tail, four Type IV emergency 
exits, a glazed navigator's station and an 
ROZ-1 Lotsiya (Navigational directions) 
weather/navigation radar in a chin radome 
(popularly called 'glass-nosed' version); 

e Tu-134 sans suffixe - one-off example 
for Aviogenex of Yugoslavia (YU-AHS) with a 
Groza-M134 weather radar in a nose 
radome ('radar-nosed' version). 64 Tu-134s 
sans suffixe were completed in airline con- 
figuration, of which 23 were exported; 

e Tu-134K - 29- or 37-seat VIP version of 
the Tu-134 sans suffixe (12 built in 1967- 
1970, eight of which were exported); 

e Tu-134TS - one-off troop transport/ 
CASEVAC derivative of the Tu-134 sans suf- 
fixe for the WS. Thus, counting the proto- 
types and the static airframe, a total of 78 
'short-fuselage' examples were built, of 
which 31 were exported; 

e Tu-134A-updated version for (initially) 
76 passengers, with a 2.1-m fuselage 
stretch, D-30 Srs 2 engines with thrust 
reversers and a TA-8 auxiliary power unit; 
first prototype (CCCP-65624) flew on 22nd 
April 1969. This was by far the most numer- 
ous version (about 400 were built), and most 
Tu-134As were of the standard 'glass-nosed' 
variety with four Type IV emergency exits. 
Other seating arrangements (including 80-, 
68- and 56-seat versions) appeared later; 

e Tu-134A - export version with a Groza- 
M134 radar and four Type IV emergency 
exits, 34 built in 1971-1981; 

e Tu-134A-1 - a variety of the 'radar- 
nosed' export version with enlarged Type Ill 
rear emergency exits. Four converted from 
'radar-nosed' Tu-134As in 1975-76 and six 
more built new in airline configuration; 

e Tu-134A-3 - a version fitted with 
slightly uprated D-30 Srs 3 engines (inter- 
changeable with Srs 2), test-flown in 1981. 
Built new from 1982 onwards and available 
as a mid-life update; 

e Tu-134A - experimental 96-seat con- 
version of 1983 with an enlarged entry door 
and Type IV rear emergency exits 
(CCCP-65966); 

e Tu-134AK - new-build VIP version of 
the Tu-134A with an extra (rear) port side 
entry door and powered airstairs. Prototype 
flown in 1970, and most were 'glass-nosed' 


aircraft with four Type IV emergency exits 
(about 140 built). D-30 Srs 2 or Srs 3 engines 
could be fitted. Various interior layouts were 
available to the customer's specifications, 
including examples with special communi- 
cations equipment; 

¢ Tu-1384 Balkany - airborne command 
post conversion of the  ‘glass-nosed' 
Tu-134AK for the Soviet Air Force and Soviet 
Navy with a Balkany communications equip- 
ment suite, about 40 converted; 

*Tu-134AK -  ‘radar-nosed' export 
version with four Type IV emergency exits, 
25 built since 1973 (see also next line); 

¢ Tu-134AK - export version built to 
Tu-134A-1 standard with Type Ill rear emer- 
gency exits, eight built for East Germany in 
1982-83; 

*Tu-134A ‘Salon’ (Tu-134A-1 ‘Salon’, 
Tu-134A-3 'Salon') - VIP/executive refits of 
ex-airline aircraft with no rear entry door/ 
airstairs (with a few exceptions which were 
new-build aircraft); 

¢ Tu-134B - an 80-seat version with a 
Groza-M134 radar, a reduced flight crew, 
Type IV rear emergency exits and revised 
avionics. Prototype (CCCP-65146) flown on 
31st March 1980; 32 built in regular airline 
configuration in 1980-84, six of which were 
exported (see also next line); 

¢ Tu-134B-3 - a version with D-30 Srs 3 
engines built from 1982 onwards; 

¢ Tu-134B - new-build VIP version simi- 
lar to the Tu-134AK with rear entry door/ 
airstairs. Prototype (LZ-TUT) flown in 1982, 
seven built for export; 

e Tu-134B-1 - an experimental 90-seat 
version with flight spoilers/airobrakes (as later 
fitted to all export Tu-134Bs) and D-30 Srs 2 
engines. The sole prototype (CCCP-65720) 
was flown in 1981; 

*Tu-134B-1-3 - the Tu-134B-1  proto- 
type refitted with D-30 Srs 3 engines; 

¢ Tu-134SKh - specialised agricultural 
survey and ecological monitoring version 
(sel'skokoziaystvennyy). The — prototype 
(CCCP-65917) flew in April 1983, a total of 
ten were built between 1983 and 1989; 

e Tu-134A-3M - customised executive 
conversion of the Tu-134SKh, nine out often 
converted between 2000 and 2002; 

*Tu-134Sh-1 - navigator trainer with 
bomb racks for heavy bomber crews; 

¢ Tu-134Sh-2 - navigator trainer for tac- 
tical bomber crews. A total of 9OTu-134Sh-1/ 
Tu-134Sh-2s were built new in 1970-1980; 

¢ Tu-134UBL - pilot trainer for Tu-22M 
and Tu-160 heavy bomber’ crews 
(oochebno-boyevoy dlya_ lyotchikov). 77 
were built new between 1981 and 1983; 

¢ Tu-134UBK- naval aircrew trainer with 
simulated missile strike capability for 
Tu-22M crews. One Tu-134UBL converted in 
1983 (see next entry); 
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Above: Tu-134AK RA-65557 operated by the ITERA Holding Co. at Moscow/Vnukovo-1. The rear entry door 
characterising the new-build VIP version is clearly visible. 








Above: CCCP-65682 is a Tu-134 Balkany army-level airborne command post derivative of the Tu-134AK. 
This version is readily identifiable by the aft-pointing ‘stinger’ aerial beneath the APU exhaust. 





Above: Most Soviet/Russian Air Force Tu-134AKs wore 1973-standard Aeroflot colours. A few Tu-134 
Balkany ABCPs, however, had this red/white livery with Air Force insignia, as exemplified by '35 Red’. 





Tu-134B-3 RA-65569 in the colourful livery of Daghestan Airlines awaits passengers at Moscow/Vnukovo-1. 
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Above: RA-65725 is one of the nine Tu-134A-3M executive jets converted from Tu-134SKh survey aircraft. 
This examples was operated by the Sibur Group which owns several Russian car tyre factories. 
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Above: LZ-TUT operated by the Bulgarian Air Force in Balkan Bulgarian Airlines colours was the first 
Tu-134B to be built in a VIP version equivalent to the Tu-134AK (with a rear entry door and airstairs). 
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RA-65931. the very special Tu-134BV calibrator for the Buran space shuttle's landing aids. 


e Tu-134UBKM - similar aircrew trainer 
for the Russian Navy, but with a different 
mission equipment arrangement. Several 
Tu-134UBLs converted from 1996 onwards; 

e Tu-134LK and Tu-134LK-2 - two air- 
craft custom-built for training Soviet cosmo- 
nauts in celestial observation procedures; 
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e Tu-134BV - a custom-built avionics 
testbed/automatic landing system calibrator 
(CCCP-65931) used in the development of 
the Buran (Blizzard) space shuttle; 

¢ Tu-134IK - a custom-built avionics 
testbed/research aircraft for military pro- 
grammes (CCCP-64454); 
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e Tu-134 sans suffixe CCCP-65601 con- 
verted as a powerplant testbed for the 
Tu-134A; 

e Tu-134A-1510 - a multi-role research 
aircraft/engine testbed (CCCP-65740); 

¢ SL-134K - a radar testbed converted 
from aTu-134K; 

¢ SL-134Sh and Tu-134Sh-SL - avionics 
testbeds converted from Tu-134Sh-1 train- 
ers (CCCP-65098 and others); 

e Tu-134LL-assorted avionics testbeds 
and research aircraft converted from 
Tu-134AKs (inc CCCP-65604 and -65907), 
Tu-134Sh-1s (including CCCP-65562) and 
Tu-134UBLs; 

e IMARK - a Tu-134AK (CCCP-65906) 
converted into a geophysical survey aircraft; 

e Tu-134A-2 - a projected upgrade of 
the Tu-134A with new D-30M turbofans and 
a 0.75-m fuselage stretch; 

e Tu-134B-2, Tu-134B-2-3 - a projected 
100-seat version of the Tu-134B with D-30 
Srs 2 or Srs 3 engines respectively; 

e Tu-134V - a projected upgrade of the 
Tu-134A with D-30M turbofans, a 'radar 
nose' and a three-man flightdeck; 

e Tu-134G - a projected 86-seat version 
of the Tu-134V; 

*Tu-134D - a project for a radical 
redesign of the Tu-134A with a new elliptical- 
section fuselage, revised wings, new 8,400- 
kgp Solov'yov D-30A turbofans, a more 
powerful TA-6A APU and other improve- 
ments. Development work took place from 
1973 to 1976 but the project was terminated 
in favour of the Yakovlev Yak-42 short/ 
medium-haul trijet; 

e Tu-134C (aka Tu-134S) - a projected 
convertible/cargo version based on the 
Tu-134A with a large side cargo door; 

¢ Tu-134DOL - a projected mobile oph- 
thalmic surgery lab  [oftal'mologicheskaya 
laboratoriya); 

¢ Tu-1340K - a projected version of the 
Tu-1384A using cryogenic fuel (liquefied 
petroleum gas), developed for Czechoslo- 
vakia; 

¢ Tu-134M - a project to update the 
Tu-134A/Tu-134AK and Tu-134B by installing 
Muravchenko D-4361T1-134 turbofans and 
new avionics. 

The Tu-134 became the workhorse of 
Aeroflot, taking on the lion's share of short- 
haul routes. Until almost the present day, the 
Tu-134 was the most comfortable aircraft in 
service with Aeroflot as far as cabin noise 
and vibration (but not ambient noise) were 
concerned. The aircraft was constantly 
updated and its operating costs reduced. In 
its latest versions its fuel efficiency value was 
39 g per seat-km as opposed to 55 g per 
seat-km on earlier versions. The seating 
capacity on late versions rose to 80-90 and 
the take-off weight to 49,000 kg. In the early 
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1990s Aeroflot's Tu-134 fleet had carried 
some 500 million passengers and the air- 
craft continues to serve air routes in Russia 
and the Commonwealth of Independent 
States. 


Specifications of the production Tu-134A 
2 x DY Srs 2 





Length 37.1 m 

Wing span 29.01 m 
Height 9.02 m 

Wing area 127.3 m 
TOW 47,000 kg 
Payload 8,200 kg 
Cruising speed 750-850 km/h 
Service ceiling 11,000 m 
Service range 1,900-3,500 km 
Passengers 76 

Crew 4 





'136' (Tu-136) airliner (project) 
In the mid-1970s the OKB under Leonid L. 
Selyakov carried out project work on an 
advanced main line passenger aircraft with 
the OKB designation '136' (Tu-136). 

The new project was a development of 
the Tu-134 and Tu-154 incorporating the 
latest innovations in aviation technology. A 
new lightweight one-piece wing structure 
based on supercritical airfoils was designed 
for it, with high-lift devices on both leading 
and trailing edges to ensure good field 
performance. Unlike the Tu-134 and Tu-154, 
the two Solov'yov D-30KU engines were 
mounted under the wings in modified 
nacelles borrowed from the IL-76 transport. 
The flightdeck, control system, navigation 
suite and the passenger cabin trim were 
either partly or fully taken from the Tu-154. 
The tail unit was borrowed from the Tu-134A. 
With all-economy seating, the aircraft was to 
carry 168 passengers, or 156 in tourist-class 
and 134 in a mixed-class version. 
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Above: CCCP-65917, the prototype of the Tu-134SKh, in fully equipped configuration with the antenna 
pods of the Nit -S1 -SKh side-looking airborne radar flanking the camera ports under the fuselage. 
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Above: A Russian Air Force Tu-134Sh-2 coded '40 Blue’ (c/n 93550983) at Klin-5 AB shows the navigator 
trainer version's deeper chin radome and the MBD3-U6-68 bomb racks under the fuselage. 
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Above: The one-off Tu-134UBK naval aircrew trainer ('72 Red’, c/n (23)64728), showing the fixed 
acquisition round for the Kh-22M missile under the fuselage and the extra chin radome. 








The Tu-134UBL pilot trainer for Tu-22M and Tu-160 crews is instantly identifiable by the long pointed nose, the reduced number of cabin windows and the 
characteristic grey livery with a huge (usually red) ‘lightning bolt' side flash. 
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At almost the same time a multi-purpose 
trainer version was proposed as the 
Tu-136U. Versions re-equipped with various 
standard WS equipment systems were to 
be built for training pilots and navigators/ 
weapons system operators, as well as for 
ASW aircraft crews for the DA, Tactical Avia- 
tion (FA) and AVMF. However, the Tu-136 
and all of its versions were never built. 


Project specifications of the '136' 2 x D-30KU 


Length 39.5 m 
Wing span 34.6 m 
Height 10.3 m 
Wing area 127 nf 
Take-off weight 70,000 kg 
Payload 16,000 kg 


850-870 km/h 
11,000-12,000 m 


Cruising speed 
Service ceiling 


Service range with 150 passengers 3,000 km 
Passengers 168 
Crew 3 


'144' (Tu-144) supersonic airliner 

The story of the first supersonic passenger 
transport (SST) aircraft has its roots in the 
early post-war years when several hypothet- 
ical projects, then still far beyond the bounds 
of technical possibility, were mooted in the 
UK and the USA. In the second half of the 
1950s experimental and then production 
Supersonic bombers appeared on both 
sides of the Iron Curtain and, almost at once, 
the world's leading aircraft companies 
began to prepare SST projects based upon 
them. However, detailed analysis showed 
that this was very difficult - quite unlike the 
process which had produced the first jet air- 
liners based on subsonic bombers. The first 
supersonic bombers were essentially meant 
to fly only briefly at supersonic speeds, 
whereas the SST would have to cruise for 
long periods at speeds beyond Mach 2.0, 








possess a greater margin of safety and 
stand up to intensive use with potentially 
longer flights at supersonic speeds. Gradu- 
ally, in the course of analysing all the possi- 
ble technical solutions, aviation specialists 
both in the West and in the Soviet Union 
arrived at the same firm conclusion that an 
economically effective supersonic SST had 
to be a fundamentally new type of aircraft. 

The Tupolev OKB began to explore pos- 
sible designs for an SST in the early 1960s. 
Its first ideas were largely based on long- 
range bomber projects (primarily the '105A' 
and '106A' projects and the '135' strategic 
missile strike aircraft). Subsequently, 
S. M. Yeger proposed a draft project for the 
Tu-144 powered by Kuznetsov NK-144 after- 
burning turbofans which, in its basic layout, 
resembled the Tu-135R Draft studies for an 
SST were also made by V. M. Myasishchev's 
OKB-23 which drew up several unusual SST 
projects (the M-53, M-55A, M-55B and M- 
55V) based on its strategic missile-carriers 
(the M-50/M-52 and M-56/M-57). 

The beginning of the 1960s was marked 
by the start of work on the Anglo-French 
Concorde SST, a concept first researched in 
1955-56, which was to have a supersonic 
cruising speed of Mach 2.0 and carry 120- 
140 passengers over distances of 6,000- 
6,500 km. At the same time the major 
American aircraft firms (Boeing, Lockheed 
and Douglas) began to work on even larger 
SSTs with cruising speeds of Mach 3.0 and 
able to carry 250-300 passengers over dis- 
tances of 7,000-8,000 km. 

In the USSR analysis showed that, given 
the Soviet aircraft industry's present stage of 
development and in the immediate future, 
national economic viability and the needs of 
Aeroflot, an SST similar to the Anglo-French 
BAC/Aerospatiale Concorde was most suit- 
able. This presented both aircraft designers 
and the aircraft industry with a new set of 
problems not encountered before. The 


This model depicts an early project version of the Tu-144 with cranked-delta wings and canards. Note the 


eight-wheel main gear bogies. 
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necessary size, speed, range and field per- 
formance called for a lift/drag ratio of 7.5-8.0 
which exceeded that hitherto achieved with 
heavy supersonic bombers and missile 
strike aircraft (the calculated values at Mach 
2.0 were 4.4 for the Tu-22, 5.5 for the M-50, 
5.6 for the M-52 and 6.4 for the Tu-135 and 
M-56). The problems of stability and han- 
dling at subsonic, transonic and supersonic 
speeds and practical methods of balancing 
the aircraft under these flight conditions with 
minimum aerodynamic losses had to be 
addressed. Sustained flight at Mach 2.0 
involved research to achieve the necessary 
structural strength for an airframe at temper- 
atures close to 100-120°C, heat-resistant 
materials, lubricants, pressurisation and 
structures able to withstand cyclical kinetic 
heating. The engines had to be powerful and 
fuel-efficient, able to function stably at super- 
sonic speed, and the air intakes able to be 
adjusted for a wide range of altitudes and 
speeds, thus sustaining the required airflow 
with minimum aerodynamic losses. 

Sustained supersonic cruise was most 
logical at high altitude; thus new air condi- 
tioning systems had to be devised to provide 
a comfortable environment for the passen- 
gers and crew at altitudes up to 20 km and 
under conditions of kinetic heating. New 
systems for automatic flight control, accu- 
rate navigation in sustained supersonic 
cruise and automatic landing were needed. 
Studies of the ecological effects on the 
ozone layer associated with the large 
amount of exhaust gases expelled at high 
altitude, as well as the repercussions of 
noise and shock waves on the ground (sonic 
boom) and the effect of solar radiation at 
high altitude on the passengers and crew 
had to be undertaken. The way in which the 
SST would fit in with the existing air transport 
systems in the USSR and abroad, as well as 
existing airports and air traffic control sys- 
tems, also had to be taken into account. 

All these factors, as well as progress in the 
West, were studied in detail at TsAGI, in the 
Tupolev OKB and other OKBs involved in the 
SST programme. The official go-ahead for the 
first-generation Soviet supersonic airliner 
(SST-1) as the Tu-144 was Directive No.798- 
271 passed by the Council of Ministers on 
16th July 1963 and MAP Order No.276 issued 
ten days later. The Tupolev OKB was tasked 
with designing and building an SST with a 
cruising speed of 2,300-2,700 km/h and a 
range of 4,000-4,500 km carrying 80-100 pas- 
sengers. With additional fuel tanks, the range 
was to be extended to 6,000-6,500 km while 
carrying 30-50 passengers. It was to be oper- 
ated from ist class airfields with a normal 
take-off weight of 120-130 tonnes. 

It was planned that five examples of the 
Tu-144 should be built in 1966-67, two of 


these for structural strength tests. Aware of 
the technical problems associated with 
achieving the maximum range with the first 
Soviet SST, the designers decided to pro- 
ceed in two stages: at first to achieve an 
operating range of 4,000-4,500 km, and then 
extending it to 6,500 km. On the recommen- 
dation of TsIAM two-shaft afterburning tur- 
bofans were chosen. The Kuznetsov OKB 
undertook to produce the NK-144 two-shaft 
afteroburning turbofan based on the NK-8. 
This would provide 20,000 kgp for take-off 
and have a specific fuel consumption of 
1.35-1.45 kg/kgp-hr at Supersonic cruising 
speed. The success of the Tu-144 depended 
to a great degree on the success of the aero 
engine designers. 

The choice of the two-shaft turbofan 
using afteroburning for cruising was by no 
means straightforward. It was less stressed 
from the point of view of temperature and 
therefore more reliable and less expensive, 
and it was more suited for the wide range of 
flight conditions and speeds than a turbojet. 
The big question was whether the requisite 
fuel consumption and thus the desired 
range could be achieved with such an 
engine. The Tupolev OKB and MAP fully 
realised this. Even during the project stage 
of the M-50/M-52 and M-56 supersonic 
strategic missile carriers and the M-53 and 
M-55 SST projects derived from them, the 
Myasishchev OKB was aware that an 
acceptable range at Supersonic speed 
would require engines with an SFC of about 
1.2 kg/kgp-hr. Prototypes of such an engine, 
the RD16-17 non-afterburning turbojet, were 
produced by OKB-16 headed by Prokofiy F. 
Zoobets in the early 1960s. This engine had 
a take-off thrust of 18,000 kgp and an SFC of 
1.15 kg/kgp-hr at cruising speed. The Anglo- 
French team developing the Concorde set- 
tled fora compromise with a slightly boosted 
version of the single-shaft Bristol (later Rolls- 
Royce) Olympus 593 which provided 17,200 
kgp for take-off with afterburning and had an 
SFC of 2.327 kg/kgp-hr. 


Unfortunately, work on the large Mya- 
sishchev supersonic aircraft had been ter- 
minated and consequently in the early 
1960s the USSR had temporarily broken off 
development of powerful non-afterburning 
turbojets with good fuel efficiency (OKB-16 
was ordered to transfer its attentions to 
solid-fuel rocket engines). As a result, at the 
start of design work on the Tu-144, the 
Tupolev OKB had to go out on a technical 
limb and opt for the two-shaft NK-144. Soon 
afterwards, in 1964, when design work on 
the Tu-144 with the NK-144 engine was 
going ahead at full speed, it was decided to 
resume work on fuel-efficient non-afterburn- 
ing single-shaft engines for the SST. OKB-36 
under Pyotr A. Kolesov began design work 
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Above: This project configuration of the Tu-144 quite similar to the one eventually selected, except that 
the engine housings continue aft almost all the way to the tailcone and the fin has trailing-edge sweep. 





Above: Another tailless-delta project configuration of the Tu-144 similar to the previous one but featuring 


twin tails and ventral strakes. 


on the RD36-51 turbojet rated at 20,000 kgp 
for take-off with an anticipated SFC of 1.23 
kg/kgp-hr at supersonic cruising speed. 
Work on the RD36-51 proceeded in parallel 
with the design of another powerful turbojet, 
the afterburning RD36-41 intended for the 
Sukhoi's T-4 (‘aircraft 100') long-range 
supersonic strike aircraft. 

Tupolev decided to entrust the design 
work on the Tu-144 to the OKB's Section K 
which had hitherto been responsible for 
unmanned aerial vehicles and possessed 
adequate experience designing vehicles 
capable of sustained flight at soeeds above 
Mach 2.0, having worked on the Tu-121 
cruise missile and the Tu-123 reconnais- 
sance drone. Tupolev appointed his son, 





Aleksey A. Tupolev, to take charge of the 
Tu-144 programme. It was under his leader- 
ship and with the aid of other gifted design- 
ers that the concept and future shape of the 
Tu-144 was born in Section K. Later, after 
Andrey N. Tupolev's death in 1972 and the 
appointment of A. A. Tupolev as head of the 
OKB, the Tu-144 programme was headed by 
Yuriy N. Popov and B. A. Gantsevskiy. The 
Tu-144 soon became one of the Tupolev 
OKB's and MAP's most important pro- 
grammes for the decade that followed. 

The aerodynamic shape of the Tu-144 
was largely determined by the need to fly 
long distances at supersonic cruising speed 
with the necessary stability and handling 
and requisite field performance. Taking the 
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CCCP-68001, the first prototype and sole example of the original Tu-144 design (izdeliye 044). Note the 
placement of the main gear units outboard of the engine/air intake package. 
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Above: The first Tu-144 in an early test flight. The landing gear is down, showing the 12-wheel main gear bogies, and the nose visor is in cruise position. The 
ogival snape of the wor and vertical tail is clearly visible. 
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Above: CCCP-77101, the prototype of the totally redesigned ‘second-generation’ Tu-144 (izdeliye 004). 


promised specific fuel consumption of the 
NK-144 engine as the starting point, the first 
stage of the design process was to achieve 
a maximum lift/drag ratio of 7. Taking into 
consideration the overall fuel consumption 
together with technological and weight fac- 
tors, a cruising speed of about Mach 2.2 was 
arrived at. 

Several dozen alternative layouts were 
considered by the OKB and TsAGI. A con- 
ventional layout was rejected because the 
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tail assembly would increase overall drag by 
up to 20%, and the idea of a tail-first (canard) 
design similar to the Tu-135 was similarly 
rejected because of the adverse effect the 
destabilisers (canard foreplanes) would 
have on the main wings. 

The choice finally fell on a low-wing tail- 
less design with wings having an ogival 
planform, four two-shaft turbofan engines, a 
conventional fin/rudder (again with an ogival 
leading edge) and a tricycle undercarriage. 
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CCCP-77106 was the first Tu-144 sans suffixe to have full-span elevons (with no fixed portions outboard 
of them). This aircraft is now on display at the Central Russian Air Force Museum in Monino. 
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The airframe was mostly made of traditional 
aluminium alloys. The wings were formed by 
symmetrical airfoils, featuring complex 
chordwise and spanwise camber, which 
provided the optimum airflow at supersonic 
speed while assisting longitudinal trim. 
Elevons occupied the entire wing trailing 
edge outboard of Nos 1 and 4 engine 
nozzles. The wings were of multi-spar con- 
struction with a strong stressed skin made of 
closely-fitting aluminium alloy sheets, with 
the wing centre section and elevons made of 
titanium alloys. The rudder consisted of two 
independent sections and was operated by 
two irreversible actuators. The shape of the 
fuselage was chosen to achieve minimum 
drag at supersonic speeds. The glazed 
pointed fuselage nose ahead of the flight- 
deck could be depressed hydraulically to 
improve visibility on take-off and landing, 
since the low aspect ratio wings resulted in 
a high angle of attack, and was designed so 
that the smooth skinning at its junction with 
the fuselage was retained. The configuration 
of the engine housings was chosen to 
ensure optimum engine reliability, with the 
four NK-144 engines mounted close together 
under the wings and rear fuselage in a com- 
mon package. The shallow wedge-shaped 
underwing air intakes were able to slow 
down the airflow at supersonic speeds and 
were adjusted automatically. The length of 
the engine housings was determined by the 
size of the engines, and the air intake length 
by the requirements set by TsAGI and TsIAM. 

Unlike the air intakes and engines on the 
Concorde, which were designed as a single 
whole, the air intakes and the engine hous- 
ings on the Tu-144 were designed by two 
largely independent processes, which led to 
a certain degree of incompatibility. It was 
proposed that, as on the Concorde, braking 
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on landing should be effected by reverse 
thrust on the two outboard engines. This 
was not done, however, and all Tu-144s 
used brake parachutes. The main landing 
gear units retracted forward into the wings 
and the nose unit aft into a well between the 
two air intake pairs. The main gear units 
were of necessity located outboard of the 
engines, and the relatively thin wings meant 
that smaller wheels had to be used. As a 
result, twelve-wheel bogies with three rows 
of four wheels were fitted, somersaulting 
through 180° during retraction. The main 
fuel tanks were in the wings, with an addi- 
tional tank in the fin so that the requisite CG 
could be maintained. 

Most of the aerodynamic design work in 
the OKB was carried out under G. A. Chery- 
omukhin with a department under Vladimir 
M. Vool’ responsible for optimum location 
of the engines. The decision to use a new 
control system based on servos was made 
by G. F. Naboyshchikov, assisted by L. N. 
Rodyanskiy who brought a wealth of experi- 
ence gained in the Sukhoi and Myasishchev 
OKBs with him and, in the early 1960s, con- 
tributed to the development of the control 
system on the Tu-22. The four-man flight- 
deck was ergonomically designed with the 
captain and first officer up front, the flight 
engineer behind them and a fourth seat on 
the first prototype occupied by the test engi- 
neer. Later examples were to have a crew of 
three. The most up-to-date flight and navi- 
gation equipment that could be produced 
by the Soviet electronics industry was fitted: 
an advanced autopilot with an onboard 
computer to maintain course, a display on 
the instrument panel showing the aircraft's 
current position and the distance remaining 
to its destination and so on. All this was a 
great leap forward in Soviet aviation tech- 
nology. 

Assembly of the first prototype Tu-144 
(izdeliye '044') was begun in 1965 together 
with a static test airframe. The '044' was ini- 


tially configured for 98 passengers, later 
reconfigured for 120 with a rise in take-off 
weight from 130 to 150 tonnes. It was built at 
MMZ 'Opyt' in Moscow, some of the assem- 
blies being subcontracted out to other 
branches of the OKB. In 1967 the aircraft 
was largely completed and at the end of the 
year transported to the flight test and devel- 
opment facility in Zhukovskiy, where final 
work was carried out and the remaining sys- 
tems and assemblies installed. At the same 
time LII began tests with the MiG-211 sub- 
scale demonstrator (alias A-144 or '21-11)'), 
a modified MiG-21 S fighter with ogival wings 
like the Tu-144's. In all the Mikoyan OKB pro- 
duced two examples of the '21-11' for test- 
ing by a number of test pilots, including 
Eduard V. Yelyan who later test-flew the 
Tu-144. The '21-11' successfully flew at 
speeds up to 2,500 km/h, providing data 
used for final design adjustments to the 
Tu-144's wings, as well as giving test pilots 
experience in flying an ogival-wing aircraft. 

By the end of 1968 the '044', eloquently 
registered CCCP-68001 (that is, 1968, 001st 
Tu-144), was ready for its maiden flight, 
which was performed by test pilot E. V. 
Yelyan (later awarded the Hero of the Soviet 
Union title) with co-pilot M. V. Kozlov (a Mer- 
ited Test Pilot of the Soviet Union), flight 
engineer Yuriy T. Seliverstov and chief test 
engineer V. N. Benderov. Aware of the new 
and unusual nature of the aircraft, the OKB 
took the unprecedented step of installing 
ejection seats for the crew. 

Engine running tests, taxying tests and 
final ground checks went on for a month; 
finally, at the end of December 1968 the '044' 
was ready to fly. Poor weather delayed the 
first flight until 31st December when, 25 sec- 
onds after starting its take-off run, the Tu-144 
rose into the air for the first time - a fine New 
Year present. The first flight, on which the 
Tu-144 was accompanied by the '21-11' 
demonstrator, lasted 37 minutes’ with 
Andrey N. Tupolev, his son Aleksey and 


other OKB members watching. The pilots 
reported that the machine flew well and 
answered well to the controls. The first flight 
of the Tu-144 was an event of world signifi- 
cance and a milestone in the history of Russ- 
ian aviation. The Concorde 001 prototype 
did not fly until 2nd March 1969. 

On 5th June 1969 the aircraft first flew at 
supersonic speed at an altitude of 11,000 m, 
and by May 1970 it was doing Mach 1.25-1.6 
at altitudes up to 15,000 m. On 12th Novem- 
ber 1970 during a flight lasting an hour the 
'044' flew for 30 minutes at speeds above 
2,000 km/h at 16,960 m, attaining a maxi- 
mum speed of 2,430 km/h. During these 
tests CCCP-68001 made several visits 
abroad. In May-June 1971 it was displayed 
at the 29th Paris Air Show at Le Bourget 
where it met its Anglo-French counterpart, 
the Concorde, for the first time. 

The experimental NK-144 engines of the 
prototype had an SFC of 2.23 kg/kgp-hr at 
supersonic cruising speed, which enabled 
the '044' to fly at supersonic speed over a 
distance of 2,920 km - far less than required. 
The tests had also revealed a number of 
design shortcomings: strong vibration and 
heating in the rear fuselage caused by the 
engine exhaust which even the titanium ele- 
ments of the airframe could not withstand. 
When the flight test programme of some 150 
flights was over, it was decided to build no 
more Tu-144s in izdeliye '044' configuration. 
In fact no more had been required of the 
'044'. It had fulfilled its task of proving that a 
SST could be built in the USSR. It was now 
time to move forward and improve both the 
airframe and the engines. 

Development work took two directions: 
the creation of the new more fuel efficient 
RD36-51 non-afterburning engine and sub- 
stantial improvements to the structure and 
aerodynamics of the airframe. These were to 
produce an SST with the necessary range. 
In 1969 a decision by a commission of the 
Soviet Council of Ministers was taken for a 





This aircraft with the out-of-sequence registration CCCP-77144 was the fourth production-standard Tu-144 sans suffixe. Note the deployed canards and the wing 
planform. 
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Three production Tu-144s parked at Zhukovskiy. The middle aircraft carries the Le Bourget exhibit code 361. 


version of the Tu-144 to be powered by 
RD-36-51 engines. At the same time it was 
decided that a proposal by MAP and the 
Ministry of Civil Aviation (MGA-Ministerstvo 
grazhdahnskoy aviahtsii) to build six Tu-144s 
powered by NK-144A engines with improved 
fuel economy should be accepted. The 
design of these machines was to be updated 
with changes in the aerodynamics to 
achieve a maximum lift/drag ratio of 8+. This 
updating was designed to reach the first 
stage in achieving the necessary range of 
4,000-4,500 km. Later production versions 
were to be powered by RD36-51 engines. 

Construction of the pre-series updated 
Tu-144 (izdeliye 004') began at MMZ 'Opyt' 
in 1968. It was estimated that a supersonic 
range of 3,275 km should be reached with 
NK-144 engines, and over 3,500 km with the 
NK-144A. To improve the aircraft's lift/drag 
ratio when cruising at Mach 2.2, the wing 
planform was changed so it resembled a 
‘gothic arch' more closely (that is, a double- 
delta planform); the wings had a bigger area 
and a more pronounced camber at the tips. 
But the most significant change was to the 
wing centre section which was self-trimming 
at cruising speed with minimum aerody- 
namic losses. 

The fuselage was stretched to carry 150 
passengers and the drooping nose visor 
modified. Unlike the '044', the engines and 
their air intakes were grouped in pairs and 
moved slightly outward under the wings. 
This required changes to the undercarriage 
so that the main gear units retracted forward 
into the engine nacelles to lie between the 
inlet ducts. Eight-wheel main gear bogies 
were used, tilting so that the axles were dis- 
posed vertically before retraction, and the 
twin-wheel nose unit now retracted forward, 
not aft. But the main difference between the 
'004' and the '044' was the introduction of 
retractable canards (‘forward wings') with 
leading-edge and trailing-edge devices 
which could be extended for take-off and 
landing, providing the required longitudinal 
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trim when the elevon-flaps were deflected. 
Changes to the structure, increased payload 
and fuel tankage led to an increase in take- 
off weight which now exceeded 190 tonnes 
as opposed to 150 tonnes for the '044'. 

The pre-production Tu-144, CCCP-77101 
(c/n 10011 -thatis, izdeliye 10, Batch 01,1 st 
aircraft in the batch) was completed in early 
1971 and made its first flight on 1st June. 
During its manufacturer's test programme it 
made 231 flights, logging 338 hours, 55 of 
which were at supersonic speed. On this air- 
craft the complex issues of how the aircraft 
and its engines interacted under different 
flight conditions were worked out. On 20th 
September 1972 the aircraft flew from 
Moscow to Tashkent in 1 hour 30 minutes at 
a cruising speed of 2,500 km/h. CCCP-77101 
became the basis on which series produc- 
tion examples were built at the Voronezh Air- 
craft Factory (VAZ). 

The first production Tu-144, CCCP-77102 
(c/n 10012) with NK-144A engines first flew 
on 20th March 1972. Building on the test 
results obtained with the pre-production 
machine, the wing aerodynamics were 
slightly revised and the wing area enlarged 
yet again. Production machines reached a 
take-off weight of 195 tonnes. The fuel effi- 
ciency of the NK-144A was calculated at 
1.65-1.67 kg/kgp-hr after changes to the 
engine nozzles, and it was expected to be 
further reduced to 1.57 kg/kgp-hr. This 
would increase the range to 3,855-4,250 km 
and 4,550 km respectively. In fact only 1.81 
kg/kg hour was achieved by 1977 during 
tests and development of the production 
Tu-144 with NK-144A engines at supersonic 
cruising speed, 1.65 kg/kg hour with a take- 
off afterourning thrust of 20,000 kg, and 0.92 
kg/kgp-hr at subsonic cruising speed. 

On 3rd June 1973 CCCP-77102 crashed 
during a demonstration flight at Le Bourget 
with the loss of its crew: captain M. V. Kozlov, 
co-pilot V. M. Molchanov. deputy chief 
designer V. N. Benderov, flight engineer 
A. |. Dralin, navigator G. N. Bazhenov and 


engineer B. A. Pervookhin. A commission 
consisting of Russian and French specialists 
was set up to investigate the cause of the 
tragedy. The commission found no technical 
failings, ascribing the cause to the presence 
of unsecured members of the crew in the 
flightdeck, the unexpected appearance of a 
Dassault Mirage Ill fighter (which approached 
for a 'close look’) in the crew's field of view, 
and the fact that one of the crew was hold- 
ing a cine camera which might have fallen 
and impaired the travel of the control col- 
umn. Such a conclusion suited everyone. 
E. V. Yelyan later commented in the 1990s 
that 'this fatal crash was a bitter reminder of 
how a number of what at first seem trivial 
acts of carelessness - in this instance by the 
French flight control - can have tragic con- 
sequences’. 

Production of the Tu-144 sans suffixe 
with NK-144A engines continued at 
Voronezh until early 1977. These machines 
were tested intensively and were the first to 
carry passengers. Tu-144 CCCP-77103 (c/n 
10021) made its first flight on 13th December 
1973. It was used to develop the NPK-144 
flight and navigation suite, electrical supply, 
in aborted take-off trials and performed the 
first route-proving flights within the USSR. 

Tu-144 CCCP-77144 (c/n 10022) first 
flew on 14th June 1974 and was used for 
aerodynamic research, structural strength 
tests, checking the wing behaviour at high 
angles of attack, and the functioning of sys- 
tems and equipment under unusual flight 
conditions. In 1975 this aircraft was dis- 
played at the 31st Paris Air Show. 

Tu-144 sans suffixe CCCP-77105 (c/n 
10031) was built in 1973 and immediately 
converted as the Tu-144D prototype with 
RD36-51 engines. 

Tu-144 CCCP-77106 (c/n 10041) first 
flew on 4th March 1975. This example was 
used to assess the effectiveness of the air 
conditioning system and solve several fuel 
system problems. The first service flight 
from Moscow to Alma Ata was made on this 
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example on 26th December 1975. As well as 
MAP pilots, some MGA pilots began to fly 
the Tu-144. The aircraft carried cargo and 
mail and flew at a speed of 2,200 km/h and 
at an altitude of 18,000 m. This example was 
later donated to the Soviet (now Central 
Russian) Air Force Museum in Monino. 

Tu-144 CCCP-77108 (c/n 10042) first 
flew on 12th December 1975. This example 
was used to develop the navigation suite, 
the ABSU-144 automatic flight control sys- 
tem, managed landing approaches and 
automatic engine controls. 

Tu-144 CCCP-77107 (c/n 10051) made 
its first flight on 20th August 1975. After man- 
ufacturer's tests and various other test pro- 
grammes it underwent joint state trials in 
1977. These showed that its performance, 
apart from its service range with the pre- 
scribed number of passengers and take-off 
weight, met the requirements set for the 
Tu-144. During the trials a service range at 
supersonic speed with a take-off weight of 
195 tonnes and a payload of 15 tonnes of 
3,080 km was achieved, and 3,600 km with 
a payload of 7 tonnes. It was emphasised 
that the required range of 4,000-4,500 km 
with a payload of 14-15 tonnes could not be 
achieved on the Tu-144 with NK-144A 


engines; this could only be done using 
Kolesov RD36-51A engines. 

After the conclusion of the joint state tri- 
als, MAP and MGA decided that scheduled 
passenger services could be initiated using 
the Tu-144 with NK-144A engines. Tu-144 
CCCP-77109 (c/n 10052) which first flew on 
29th April 1976 and Tu-144 CCCP-77110 
(c/n 10061) which first flew on 14th February 
1977 were used for scheduled services 
between Moscow and Alma Ata. The inau- 
gural service took place on 1st November 
1977. The scheduled flights over a distance 
of 3,260 km, atan altitude of 16,000-17,000 m 
and at a speed of 2,000 km/h took place 
once a week and no more than 80 passen- 
gers were carried. Until these passenger 
services were terminated in May 1978, 
Aeroflot crews had made 55 flights and car- 
ried 3,284 passengers. The Tu-144 with 
NK-144A engines was the first Soviet airliner 
to be given a national certificate of airworthi- 
ness for the safe conveyance of passengers. 
None of Aeroflot's other types possessed 
such certification, except for the Tu-134 
which was certified in Poland to meet British 
Civil Airworthiness Regulations (BCAR). 

Work on the Tu-144 with RD36-51 
engines began as early as 1964. On 4th 


A three-view of the production-standard Tu-144 sans suffixe. 


June 1969 the Soviet Council of Ministers’ 
commission took Directive No. 131 concern- 
ing the Tu-144 with the new powerplant. Its 
range was set at 4,500 km with 150 passen- 
gers and a take-off weight of 150 tonnes, or 
6,500 km with 120 passengers and a take-off 
weight of 180 tonnes. This version with the 
new engines was designated Tu-144D 
(izdeliye '004D'; D = dahl'nly- long-range). 
By the mid-1970s the RD36-51 had become 
a reality and the Kolesov OKB were able to 
produce the first examples for testing on the 
Tu-144. These had a take-off thrust of 20,000 
kgp, a cruise thrust of 5,100 kgp and an SFC 
of 1.26 kg/kg hour at supersonic cruising 
speed. The second stage was to increase 
the take-off thrust to 21,000 kg, and attain 
the specific fuel consumption of 1.23 
kg/kgp-hr at cruising speed. Beyond that it 
was hoped to increase the take-off thrust to 
23,000-24,000 kgp and provide a thrust of 
5,400 kgp at cruising speed. 

The first Tu-144 to receive the RD36-51A 
engines was CCCP-77105, which first flew 
on 30th November 1974. Test and develop- 
ment work on the new engines continued 
until mid-1976. On 5th June 1976 the aircraft 
covered a distance of 6,200 km with a pay- 
load of 5 tonnes, confirming the present and 
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CCCP-77115, the last Tu-1440 (and the last Tu-144 in general) to be completed and fly. This shot taken at 
Zhukovskiy illustrates the nozzles of the RD36-51 engines with characteristic cropped centrebodies. 


the future prospects in continuing work on 
the Tu-144D. 

In the second half of the 1970s VAZ 
switched to Tu-144D production. The first 
production example was CCCP-77111 (c/n 
10062) which first flew on 23rd May 1978. 
However, during joint trials the aircraft 
crashed near Yegor'yevsk when a fuel line 
fractured and a massive fire ensued when 
the APU was started up as prescribed by the 
test mission. MGA test pilot Boris Popov and 
co-pilot E. V. Yelyan managed to make a 
wheels-up off-field landing, but Yelyan was 
badly injured and the two test engineers lost 
their lives when the lowered nose visor tore 
away on impact, puncturing the fuselage 
exactly where they sat. 

This crash served as the pretext for the 
suspension and then the cessation of all rev- 
enue flights by the Tu-144. Four more 
Tu-144Ds (CCCP-77112 through -77115, 
c/ns 10071, 10081, 10062 and 10091) were 
completed. The first two underwent joint tri- 
als which ended in the early 1980s, after 
which the Tu-144D, like the Tu-144 with 
NK-144A engines, was recommended for 
use on passenger services. The Tu-144D 
was certificated for passenger use but never 
actually entered service and the programme 
was gradually run down. The last Tu-144D to 
be built, c/n 10092, was also unused and 
stood on the factory airfield (Voronezh-Pri- 
dacha) for a long time. Apart from those 
examples of the Tu-144 which were built and 
flown, several airframes were manufactured 
for structural strength tests. 

The take-off weight of the Tu-144D 
exceeded 200 tonnes. During joint state 
trials it achieved a range of 5,330 km with a 
15-tonne payload, of 5,500-5,700 km with 
11-13 tonnes and 6,200 km with a 7-tonne 
payload and 10 tonnes of residual fuel. In the 
1980s some of the Tu-144 were used as 
research aircraft for various test pro- 
grammes involving heavy supersonic air- 
craft, including further SST development. 
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In July 1983 a Tu-144D flown by test pilot 
S. Agapov and co-pilot Boris |. Veremey set 
13 world records for speed and altitude with 
different loads (the aircraft, CCCP-77113, 
was notified to the FAI as the '101' and wore 
appropriate nose titles). The 1970s saw new 
projects to update the Tu-144, the Tu-144D 
having proved that it could meet range 
requirements and had the potential for future 
development. Changes to the airframe, sys- 
tems and equipment would allow greater 
fuel capacity. This new project was desig- 
nated Tu-144DA. Early studies along these 
lines indicated that, with a take-off weight of 
235 tonnes, the fuel capacity could be 
increased to 125 tonnes (versus 90-95 tonnes 
on the Tu-144D), the wing area to 544 m* 
(versus 507 m’ on the Tu-144D) and type '61' 
engines (a derivative of the RD36-51A) with 
thrust reversers, a cruise SFC of 1.23 
kg/kgp-hr and a take-off thrust of 21,000 kgp 
used. The number of passengers would be 
increased to 130-160 and range with a nor- 
mal payload extended to 7,000-7,500 km. 
No further work was done on the Tu-144DA 
due to the closure of the Tu-144 programme, 
but the project work was drawn upon during 
early research on the SST-2 (Tu-244). 

Several military versions of the Tu-144 
were also considered by the Tupolev OKB. 
These included the Tu-144PR ECM/recon- 
naissance aircraft and the DP-2 long-range 
interceptor. In the early 1980s the Soviet 
Navy collaborated in an idea to convert 
existing Tu-144Ds into Tu-144P ECM aircraft 
and Tu-144K and Tu-144KP _ air-to-surface 
missile carriers. None of these ideas were 
more than technical proposals. 

It is interesting to compare the fate of the 
Tu-144 with its Anglo-French counterpart - 
the Concorde. The aircraft were similar in 
purpose and construction and near-contem- 
poraries. The Concorde was primarily 
intended for use on trans-Atlantic services 
linking Europe and the USA. The sonic 
boom issue was therefore of less impor- 


on the other hand, had to fly over land and 
therefore at higher altitude; it had to be big- 
ger and so it had more powerful but also 
thirstier engines. Only the final versions of 
the Tu-144 had engines which approached 
the RR Olympus as regards fuel efficiency. 
Also, Soviet electronic equipment was 
bulkier that that used in the West - the 
chronic failing of Soviet avionics. All these 
negative attributes were to some degree off- 
set by the Tu-144's superior aerodynamics. 
The numbers of Tu-144s and Concordes 
built were roughly equal but the Concorde 
remained in service, albeit with government 
subsidies, until 2004. It might be said that 
the Concorde was partly commercial and 
partly a matter of national prestige, while the 
Tu-144 was wholly a matter of national pres- 
tige. Its creation and development was the 
largest and most complex programme in the 
history of Soviet aircraft design and it was an 
achievement no less than the Concorde. 
Work on the Tu-144 contributed to the suc- 
cess of other large supersonic aircraft and 
updated NK-144 engines were used on the 
Tu-22M. Many questions concerning aero- 
dynamics and configuration were answered 
and paved the way for the Tu-22M and the 
Tu-160. 

Although active work on the Tu-144 was 
virtually wound up in the early 1980s, the 
idea of an SST-2, the Tu-244, persisted. A 
surviving Tu-144D has been re-engined with 
Kuznetsov NK-321 afterburning turbofans 
and re-equipped with the backing of West- 
ern aircraft companies (notably Boeing) as 
the Tu-144LL 'Moskva' (RA-77114) to explore 
the potential for an SST for the 21 st century. 
Several dozen experimental flights were 
made under this programme. 


Specifications of the Tu-144D (test results) 





Length 64.45 m 
Wing span 28.8 m 
Height 12.5 m 
Wing area 506.35 m 
Maximum take-off weight 207,000 kg 
Empty weight of 150-seat version 99,200 kg 
Supersonic cruising speed 2,120 km/h 
Service range: 

with a 7-tonne payload 

(70 passengers) 6,200 km 


with an 11 -13-tonne payload 
(110-130 passengers) 

with a 15-tonne payload 
(150 passengers) 


5,500-5,700 km 


5,330 km 





'154' (Tu-154) medium-haul airliner 

The experience acquired in the design, pro- 
duction and operation of its first jet airliners 
enabled the Tupolev OKB to start work on a 
next-generation medium-haul airliner in the 
early 1960s. lts first passenger jet, the 
Tu-104, and the turboprop Tu-114 had been 
based on the Tu-16 and Tu-95 bombers 
respectively, and both the Tu-124 and its 
derivative, the Tu-134, were in many respects 
successful developments of the Tu-104. The 
concept for the new Tu-154 medium-haul 
airliner, however, was quite different and was 
from the outset for a dedicated passenger 
machine with no relation to an earlier 
bomber design. Preliminary studies of 
Aeroflot's and potential overseas cus- 
tomers’ needs over the forthcoming 15 to 20 
years were made, and the new aircraft was 
to incorporate new technological features 
which would enable it to replace a number of 
Soviet passenger aircraft then in service. 

In the early 1960s Aeroflot's medium- 
haul routes of 1,500-3,500 km were served 
by a number of excellent airliner types, 
including the Tu-104, IL-18 and An-10. The 
An-10 had the best field performance, and 
the IL-18 boasted the best range and fuel 
economy. But operating three very different 
aircraft of the same class created additional 
maintenance difficulties, and the question 
arose of replacing all three with a single new 
aircraft. The new machine would have to 
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Above: An artist's impression of the Tu-154. It looks remarkably similar to the Tu-104D project, except for 


the ‘solid’ nose housing a weather radar. 


incorporate the best qualities of its prede- 
cessors while incorporating new standards 
applicable to passenger aircraft, in particular 
with regard to field performance. The idea 
was to draw upon the latest developments in 
Soviet and world aviation technology. Pre- 
liminary work was to take about two years 
with draft refinements preserving the essen- 
tial objectives embodied in the initial project. 

The search for the optimum configura- 
tion for the new machine was led by Sergey 
M. Yeger, head of the technical projects 
department, with work beginning in 1963 as 
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a logical development of the Tu-104D pro- 
ject (which, as the reader remembers, had a 
T-tail and three NK-8 engines mounted in the 
rear fuselage but retained the remainder of 
the fuselage and the wings of the Tu-104B, 
except for the high-lift devices). As regards 
the layout it was to be similar to the Tu-104D 
but with a fuselage 3.8 m in diameter and a 
capacity for 109 passengers in a mixed- 
class arrangement and 141 with all-econ- 
omy seating, with a central galley dividing 
the forward and rear cabins. The fuselage 
nose was to be similar to the Tu-104 with a 
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Two alternative project configurations of the Tu-154 powered by three NK-8 turbofans (right) and four Solov'yov D-20P-125M turbofans in paired nacelles. 
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Above: CCCP-85000, the Tu-154 prototype. Note the trapezoidal nose gear door segment hinged to the oleo strut. 


glazed navigator's station and an ROZ-1 
radar in a chin radome. To enable the centre 
engine mounted above the rear fuselage to 
work properly its air intake was slightly 
raised. 

A parallel version with a slightly different 
fin, a repositioned tailplane and central air 
intake with an S-duct (a la Boeing 727) and 
a 'solid' nose housing the radar was also 
considered. This version also had various 
cabin layouts: a 112-seat mixed-class layout 
and an all-economy 142-seat layout omitting 
the central galley. Different powerplants 
were also considered: three Kuznetsov NK-8 
turbofans (two in lateral nacelles and one in 
the rear fuselage, with an S-duct) or four 
Solov'yov D-20P-125M turbofans in paired 
nacelles on the rear fuselage sides, as on 
the Soviet IL-62, the British Vickers VC-10 
and the projected Tu-110D. Both versions 
had the same fuselage, wings, tailplane and 
rudder; only the rear fuselage sections and 
the fin were different. 


Tu-154 
Maximum TOW 75-85 tonnes 
Weight empty 39.6 tonnes 


Maximum payload 
Payload-to-weight ratio with maximum payload 54.1% 
Maximum tourist-class seating capacity 141 


Operating range with maximum payload 6,450 km 
Operating range with maximum fuel 7,730 km 
Economical cruising speed 900 km/h 
Cruising altitude 12,000 m 
Runway length required 2,000 m 
Maximum fuel load 33 tonnes 
Engine weight 2,300 kg 
Specific fuel consumption at cruising speed 0.76 kg/kgp-hr 
Thrust/weight ratio 0.335 

Crew 3 


14-16 tonnes 


By mid-1965, after many draft projects 
and technical proposals, the configuration 
of the new medium-haul airliner took shape. 
It was to carry a payload of 16,000-18,000 kg 
over a range of 2,850-4,000 km at a cruising 
speed of 900 km/h, or 5,800 kg over 5,800- 
7,000 km at 850 km/h using 2nd class air- 
fields. 

On 24th August 1965 the Soviet Council 
of Ministers passed Directive No.647-240 
ordering the Tupolev OKB to design and 
build the Tu-154 medium-haul passenger 
aircraft powered by three NK-8-2 turbofans, 
each rated at 9,500 kgp for take-off. The 
II'yushin OKB entered a competing design 
with three 6,800-kgp Solov'yov D-30 turbo- 
fans as the IL-72/ IL-74 (the IL-74 was a later 
project with increased seating capacity). 
Comparative data for the two designs are 
given below. 

The Tu-154 won the competition as it 
more fully met the requirements for the 
1970s/1980s and incorporated the best in 


IL-72 


69-73.3 tonnes 
30.6 tonnes 
14 tonnes 
51.5% 

138 

4,850 km 
5,850 km 

900 km/h 
11,000 m 
1,930 m 

28 tonnes 
1,550 kg 

0.79 kg/kgp-hr 
0.278 

4-5 
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Soviet aircraft design theory and practice. 
Series production was initially to take place 
at MMZ No.30 ‘Znamya Truda' (Banner of 
Labour) at Moscow-Khodynka (now MAPO- 
the Moscow Aircraft Production Association) 
but was later assigned to Factory No.18 
(KuAZ) at Kuibyshev (now Samara). On 
20th-21st November 1965 MGA issued its 
requirements for the aircraft, and the mock- 
up review commission convened in Decem- 
ber. While all this was happening, the OKB 
prepared the drawings and began construc- 
tion of the prototype at the MMZ '‘Opyt' fac- 
tory. The MGA requirements given below 
specified the take-off weight for the first time: 

* take-off weight - 77-80 tonnes; 

* maximum payload - 15 tonnes; 

* maximum passengers - 169; 

e specific fuel consumption by NK-8-2 
engine - 0.76 kg/kgp-hr; 

e operating range with maximum pay- 
load at a cruising speed of 900 km/h at 
11,000 m with 1-hour fuel reserves and a 
take-off weight 77-80 tonnes - 3,500 km; 

e as above but with a 15.5 tonne pay- 
load - 4,700-5,000 km; 

e class of airfield - 2nd. 

The first prototype was to be ready in the 
spring of 1967, with the first production 
example following that autumn. The layout 
of the Tu-154 followed that of the Tu-134, 
with the engines mounted on the rear fuse- 
lage, a layout followed by many aircraft com- 
panies, so that the Tu-154 was not unique. 
The aerodynamic form and choice of wing 
airfoils, combined with the high thrust/weight 
ratio, resulted in the highest cruising speed 
of 950 km/h compared with other aircraft of 
the same class while providing good stabil- 
ity and handling at all speeds and altitudes. 

The designers had to strive for maximum 
economy and maximum safety. As far as 


economy was concerned, a twin-engined 
layout was preferable but the consensus as 
regards safety was for four engines. The 
Tu-154 compromised on three engines, two 
in nacelles flanking the rear fuselage and 
one buried in the rear fuselage, breathing 
through an air intake at the base of the fin 
provided with an S-duct. 

The Tu-154 differed from most contem- 
porary airliners in its high thrust/weight ratio 
(0.35-0.36 as compared to 0.22-0.27 for a 
typical competing design). The advantage 
of this was indisputable, since it allowed the 
aircraft to operate from runways 1,500-1,800 m 
long, as well in 'hot and high' conditions. 
The Tu-154 was optimised to cruise at 
11,000-12,000 m (in contrast, the similarly 
configured Boeing 727 trijet cruised at 
7,600-9,150 m) and had therefore a rela- 
tively large wing area of 180 m’ (versus 
145 m° on the Boeing 727). These two fac- 
tors enabled the Tu-154 to achieve the low- 
est cruise SFC in its class. The major 
features characterising the Tu-154's design 
were as follows: 

e a three-engined 
served engine life; 

e powerful high-lift devices (leading- 
edge slats, triple-slotted flaps and spoilers); 

e for the first time in Soviet aircraft design 
practice a high level of reserve built into all 
the essential systems to maximise safety; 

e for the first time on a Soviet airliner, 
irreversible hydraulic actuators were pro- 
vided in all three control channels; 

e the Tu-154 had six-wheel main gear 
bogies which reduced the runway loading to 
17,000-19,000 kg, whereas the Boeing 727- 
200 Advanced had a runway loading of 
31,000-33,000 kg. This assisted braking and 
acceleration. 

e for the first time in the OKB's history an 
auxiliary power unit was installed for engine 
starting and power supply/air conditioning 
on the ground; 

e another 'first' for the Tupolev OKB was 
the provision of a primary electric system 
using stable-frequency AC, with two main 
generators connected in parallel, which 
greatly improved reliability; 

e thrust reversers on the outer engines 
(used for the first time in the OKB's practice); 

ethe installation of the BSU-154 
(ABSU-154) automated flight control system 
which permitted automated piloting under 
practically all flight conditions, including 
automatic landing (initially enabling ICAO 
Category | automatic approach and then 
updated to meet Cat Il criteria). 

During design work on the Tu-154, pro- 
vision was made for a wide range of ver- 
sions. The passenger cabin was divided into 
forward and rear sections by a galley and an 
entry vestibule. In the standard version both 


layout which con- 
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Above: Tu-154B CCCP-85121 was delivered to the State Civil Aviation Research Institute (GosNII GA), later 


going to the Kazakh CAD Alma Ata UAD 218th Flight. It later became UN-85121 with Kazakhstan Airlines. 





Above: CCCP-85257 was a Tu-154B-1 operated by the Kirghiz CAD/Frunze UAD/250th Flight. It is now 
operated by Kyrghyzstan Airlines as EX-85257. 


sections were to have six-abreast seating for 
a total of 158 passengers with a 0.75-m seat 
pitch. The three-seat modules were attached 
to tracks on the cabin floor so that the seat 
pitch could be adjusted between 0.75 m and 
0.81m for the 146-seat version or 0.9 m for 
134 passengers. In the forward cabin the 54 
tourist-class seats could be replaced by 24 
first-class seats, reducing overall passenger 
capacity to 128. On routes with a flying time 
less than two hours it was possible to carry 
164 passengers by reducing the size of the 
galley and adding a further row of seats. In 
winter, eight tourist-class seats could be 


removed from the rear of the cabin, making 
room for a coat closet for 80-82 overcoats in 
addition to the main vestibule coat closets 
sited beside the two entry doors. Addition- 
ally, there were proposed layouts for 110 or 
122 passengers and a VIP version. The 
designers of the Tu-154 paid particular atten- 
tion to passenger comfort. An elegant cabin 
decor, well-designed seats, automatic air 
conditioning and cabin climate control satis- 
fied the most exacting passenger. 

Even while the first prototype was under 
construction, the OKB was considering a 
cargo version able to carry 25,000 kg over a 





Permskiye Avialinii (Perm Airlines) Tu-154B-2 RA-85450 sits under dark skies at Moscow-Domodedovo. 
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Above: A three-view of the Tu-154B-2. 


range of 2,000-2,500 at a cruising speed of 
900 km/h. At the same time there was a draft 
project for a stretched-fuselage version to 
carry 240-250 passengers non-stop over 
distances of 2,000-2,500 km. During the pro- 
ject stage, three standard versions of the air- 
craft were proposed: the Tu-154A, the 











Tu-154D and the Tu-154B. The Tu-154A was 
to be the baseline version; the Tu-154D was 
a long-range version (dahi'niy) with fewer 
passengers, increased fuel capacity and a 
greater wing span, while the Tu-154B was a 
high- capacity passenger or cargo version 
with a stretched fuselage. 
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CCCP-85317. the first prototype Tu-154M converted from a Tu-154B-2. 
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In 1968 MMZ 'Opyt' built the Tu-154 pro- 
totype (CCCP-85000, c/n KKh1) and the sta- 
tic test airframe. The former was sent to the 
Zhukovskiy flight test and development facil- 
ity in the second half of 1968 for flight test- 
ing, while the other airframe was tested to 
destruction in the OKB's static test labora- 
tory in parallel with the flight tests between 
November 1968 and May 1971. 

CCCP-85000 made its first flight on 3rd 
October 1968, captained by Yu. V. Sookhov, 
with N. N. Kharitonov as co-pilot and V. I. 
Yevdokimov as flight engineer. The crew 
also included chief test engineer L. A. Yuma- 
shev, test engineer Yu. G. Yefimov and 
electrics engineer Yu. G. Kooz'menko. After 
the first flight the machine was submitted for 
the two-stage joint state trials. Stage A was 
virtually manufacturer's tests carried out by 
the OKB at the LII airfield in Zhukovskiy, 
beginning in December 1968 and lasting 
until January 1971. Stage B, corresponding 
to state trials, took place between June 
and December 1971. Then came the routine 
test flights with their constant satisfactions 
and anxieties. At various times these were 
carried out by test pilots S. T. Agapov, V. R 
Borisov, |. K. Vedernikov, B. |. Veremey, 
Ye. A. Goryunov, N. Ye. Kool'chitskiy, V. M. 
Matveyev, A. |. Talalakin and V. I. Shkatov. 

As the Tu-154 was beginning its tests, 
the Kuibyshev Aircraft Factory (KuAZ) was 
gearing up for series production. As already 
noted, the original intention was to build the 
Tu-154 at the MMZ No.30 'Znamya Truda' 
factory, but its entire production capacity 
was taken up with the manufacture of the 
MiG-21 and the first MiG-23 fighters. Pro- 
duction was therefore switched to Kuiby- 
shev where it began in 1968. This had its 
detrimental effect on the manufacturing 
standard of the first production examples, 
the first of which took to the air in 1970; these 
were to all intents and purposes pre-series 
machines which took part in the joint trials. 
In spite of serious difficulties, KuAZ man- 
aged to produce the pilot series and carry 
out the revisions resulting from the state and 
Operational trials within a very short time. 

Apart from the basic joint trials pro- 
gramme, the Tu-154 also underwent of spe- 
cial tests. Two examples, CCCP-85001 and 
CCCP-85002, were flown at high angles of 
attack, and the latter aircraft was fitted with a 
spin recovery parachute above the centre 
engine and emergency escape facilities for 
the crew. Adjustments were constantly 
made in the course of the trials: the flap con- 
trol mechanism was altered, the ABSU-154 
system modified and so on. Other examples 
were used for powerplant development and 
work on systems and equipment. 

The initial design and development work 
on the Tu-154 was headed by D. S. Markov 


and then by S. M. Yeger. It was they who 
shouldered the day-to-day problems associ- 
ated with the trials and series production. 
From 25th May 1975 onwards Aleksandr S. 
Shengardt, later chief designer for the 
machine and its versions, headed the work 
on the Tu-154. 

During the first stage of its trials, in 1969, 
the Tu-154 was displayed at the 28th Paris 
Air Show; service trials with Aeroflot began a 
year later, using six production machines for 
aircrew conversion training. The Tu-154 
arrived at Vnukovo at the end of 1970; in May 
1971 it began carrying mail from Moscow to 
Tbilisi, Sochi, Simferopol’ and Mineral'nyye 
Vody. It was first used on Aeroflot passenger 
routes in early 1972 on the Moscow-Miner- 
al'nyye Vody service; the first scheduled 
flight was on 9th February, commemorating 
Aeroflot's 49th anniversary. 

The trials essentially confirmed the air- 
crafts performance but also showed that it 
needed further refinement, including the reli- 
ability of certain airframe assemblies and 
connections, improvements to operating 
practices and alterations to the layout of the 
passenger cabin. The main problems, how- 
ever, emerged as the insufficient time 
between overhauls and the introduction of 
the automatic approach system at heights 
up to 30 m. Subsequently all development 
work on the Tu-154 until the appearance of 
the Tu-154M was basically centred on these 
two problems. Later the Tu-154A modifica- 
tion and several versions of the Tu-154B 
were fitted with uprated NK-8-2U engines, 
and the problems were solved as greater 
operational experience was acquired. 

Until the Tu-154 was fitted with Solov'yov 
D-30KU-154 engines, the OKB only had one 
means of reducing the specific fuel con- 
sumption - a more rational layout for the 
passenger cabin. Thus the appearance of 
the 160-seat Tu-154B-1 and the convertible 
164/180-seat Tu-154B-2. A considerable 
improvement in the aircraft's operating 
costs came with the Tu-154M with its new 
and more fuel-efficient D-30KU-154 engines 
and aerodynamic improvements. 

In the 1980s the various versions of the 
Tu-154 became Aeroflot's most widely used 
aircraft, linking almost all the major cities of 
the USSR, and in the summer it carried most 
of the tourists and holiday-makers to the 
south. The Tu-154 flew to over 80 cities in 
Europe, Asia and Africa and put in more than 
one appearance at international exhibitions 
and airshows. By early 1996 KuAZ had built 
some 950 examples of the Tu-154 and in 
the year 2000 the updated Tu-154-100 was 
still in production. Other versions are still 
being considered. In early 1995 Russian 
air carriers had 537 Tu-154B/B-1/B-2s, 272 
Tu-154Ms, 11 VIP aircraft operated by the 
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Above: Though still carrying a Czechoslovak nationality prefix, Tu-154M OK-BYO was operating a Slovak 
government flight. It was later re-registered OM-BYO. 
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Above: CCCP-85067, one of the Tu-154S freighters, displays its large cargo door. This aircraft, operated 
by the Central Directorate of International Services, was wrecked in Monrovia on 13th January 1989. 





The cargo cabin of the Tu-154S, with roller conveyors and a 'ball mat' near the cargo door. 


government flight and 22 in various versions 
in service with the Russian Armed Forces. 
Other examples are flying with various CIS 
airlines and others were exported. From 
1972 onwards early production Tu-154s 
were operated by Bulgaria and Hungary. 
Later production examples were purchased 
by Czechoslovakia, Cuba and North Korea. 
Altogether some 60 examples of the Tu-154, 
Tu-154B, TU-154B-1 and Tu-154B-2 had 


been sold abroad by the mid-1980s. Exports 
increased significantly with the appearance 
of the Tu-154M which was in service in 
China, Cuba, Iran, Poland, Bulgaria, the 
Czech Republic, Slovakia, Syria and 
Germany at the turn of the century. Two 
examples were exported to Afghanistan. 
Currently the Tu-154 remains the most 
widespread airliner in Russia and other CIS 
countries. Some are flying cargo services, 
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others are test aircraft used in various 
research programmes. In all, the Tupolev 
ANTK had produced 22 different versions of 
the Tu-154 by the early 1990s. In the late 
1980s/early 1990s it had several pro- 
grammes running to update the aircraft (the 
Tu-154M-2, Tu-154MD, and Tu-154-100 pro- 
jects). The Tu-154 was used to develop the 
world's first experimental aircraft powered 
by liquefied natural gas - the Tu-155. The 
following versions of the Tu-154 (NATO 
codename Careless) are known: 

Tu-154 sans suffixe. The first series ver- 
sion built at KUAZ between 1969 and the end 
of 1974. A total of 42 were produced. The 
first production example flew in 1970. By 
1974 KuAZ and the OKB had prepared 16 
different layouts for the passenger cabin 
which later became standard for all subse- 
quent versions - the 152-seat,144-seat and 
158-seat tourist versions, a 152-seat tourist 
version with additional emergency exits and 
special equipment, a 126-seat mixed-class 
version, a 144-seat tourist version for inter- 
national services, 158-seat and 164-seat 
tourist versions for Bulgaria, a 128-seat 
mixed-class version for Bulgaria, a 158-seat 
tourist version for Hungary, a 134-seat 
mixed-class version for Hungary, a 124-seat 
mixed-class version for Egypt, a 120-seat 
mixed-class version with a de luxe section 
for Egypt, tourist versions with 145 and 151 
seats for Egypt, and a Tu-154K VIP version 
for government service. Nearly all Tu-154s 
sans suffixe were refitted as Tu-154Bs at the 
end of the 1970s. Several examples belong- 
ing to the OKB were used for various refits 
with new systems and equipment (NK-8-2U 
engines, the ABSU-154 Srs 2 AFCS, control 
system development and so on) and 
became in fact prototypes of the Tu-154A 
and Tu-154B. Three Tu-154s were exported: 
one to Hungary and two to Bulgaria. 

Tu-154A. A production version with 
better performance and operating features 
powered by NK-8-2U engines with take-off 
thrust increased to 10,500 kg. A total of 78 
Tu-154A were produced from 1974. Subse- 
quently all the Tu-154A were refitted to 
Tu-154B standard. 

Tu-154B. The most widely produced ver- 
sion ofthe Tu-154. A total of 486 were built in 
three versions - the Tu-154B, Tu-154B-1 and 
Tu-154B-2 - differing in passenger capacity 
and passenger cabin layout, between 1975 
and the mid-1980s. The Tu-154B had a rein- 
forced airframe, an increased take-off 
weight and updated systems and equip- 
ment. Improvements to the basic design 
enhanced the effectiveness of the Tu-154B 
as a passenger aircraft; for example the 
capacity of the Tu-154B-1 was increased to 
160-169 seats and the capacity of the 
Tu-154B-2 to 180 seats. Each version could 
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be converted into the other by servicing 
facilities. In the early 1980s almost all the 
previously built examples of various modifi- 
cations were updated to 'B' standard. The 
following Tu-154Bs in all their versions were 
exported: 

Hungary: 
Tu-154B-2s; 

Cuba: five Tu-154B-2s; 

Bulgaria: nine Tu-154Bs, three Tu-154B-1 s 
and four Tu-154B-2s; 

Czechoslovakia: two Tu-154B-2s; 

North Korea: three Tu-154B and one 
Tu-154B-2; 

Romania: five Tu-154Bs, three Tu-154B-1s 
and four Tu-154B-2s. 

The Tu-154B is still operated by Russia 
and other members of Commonwealth of 
Independent States. 

Tu-154E. A smaller version to be pow- 
ered by two Solov'yov D-30A engines. The 
project was under consideration by the OKB 
in 1977 but was taken no further. 

Tu-154S (Tu-154C). Nine Tu-154s and 
Tu-154As were converted into cargo aircraft 
in the early 1980s. The cargo hold had a 
large loading door. 

Tu-154T. An IFR tanker project for DA's 
Tu-22Ms. The project was taken no further. 

Tu-154 DRLO. A projected AWACS ver- 
sion with the Shmel' suite. A project was also 
examined for basing an AWACS aircraft on 
the Tu-156 in the late 1960s and early 1970s. 
It, too, was taken no further. 

Tu-154M. Initially designated Tu-154-160, 
Tu-160A, Tu-164. A further development of 
the Tu-154 designed to further improve its 
operating characteristics by using the new 
and more fuel-efficient D-30KU-154 engines, 
improving the aerodynamic efficiency of the 
airframe and updating the flight/navigation 
equipment. Work on the Tu-154M began in 
1977 and the prototype (CCCP-85317) was 
first flown in 1980. On 16th July 1985 a crew 
headed by test pilot A. |. Talalakin first flew 
the first production example, and full-scale 
production began shortly afterwards. The 
seating layouts included a 176-seat all- 
economy layout and a 164-seat tourist-class 
layout which could be converted into a 154- 
seat version with a separate first-class cabin 
for 8 passengers (with the option of extend- 
ing this to 24) by repair plants. The fuel effi- 
ciency of the Tu-154M as compared to the 
Tu-154B was improved by 10-20% over 
distances of 3,000 km and by 30-60% over 
distances above 3,000 km. The fuel saving 
for one hour's flight compared to the 
Tu-154B was 1,000 kg. By early 1996 the Avi- 
acor factory in Samara had built over 300 
examples of the Tu-154M, of which about 
100 were exported. 


Tu-154M-LL (ULO). An aerodynamics 
testbed for laminar flow research. 


one Tu-154B and twelve 


Tu-154MD. A projected modification of 
the Tu-154 with modified flying and naviga- 
tional equipment, increased take-off weight, 
greater fuel capacity, improved wing aero- 
dynamics, reduced passenger capacity and 
Operating range with maximum payload 
increased to 6,100 km. The project was 
taken no further. 

Tu-154-100. Modified version of the 
Tu-154M, more basic and cheaper to build. 
Series built at Samara. 

Tu-154M2. Project to re-engine the 
Tu-154M with two Solov'yov PS-90A-154 tur- 
bofans. Only draft project work was done. 

Tu-154M3. A version of the projected 
Tu-154M2 with two NK-93 engines. 

Tu-154LL aerodynamics/avionics _ test- 
beds for the 'Buran' space shuttle, used for 
training pilots, testing and selecting the opti- 
mum automatic landing system for the 
‘Buran’. Five Tu-154s were converted for 
crew training and systems development 
under this programme. 

TU-154LK-1, Tu-154LK-2. Two Tu-154Ms 
converted into trainers for the Soviet 
manned space programme. 

Tu-154M-ON. Two Tu-154Ms were refit- 
ted under the 'Open Skies' programme for 
arms reduction monitoring flights. One air- 
craft was modified in Germany. The Tupolev 
OKB carried out similar work on the former 
Tu-154M-LK1; though likewise designated 
Tu-154M-ON, it is a very different machine. 


'155' (Tu-155) experimental aircraft 

In the mid-1970s the shortfall in global oil 
production and the deepening energy crisis 
intensified work on. alternative fuels for 


Specifications of the production Tu-154M 


Length 48.00 m 
Wing span 37.59 m 
Height 11.4m 
Wing area 180.01 rrf 
Maximum take-off weight 100,000 kg 
Dry operating weight 59,000 kg 
Maximum fuel capacity 39,750 kg 
Maximum payload 18,000 kg 


Maximum passenger seats 176 
Maximum cruising speed 935 km/h 
Cruising speed 850 km/h 
Cruising altitude 11,000-12,000 m 
Range at 11,400 m with a 

100,000-kg TOW, 5,000-kg fuel 


reserves and 18,000 kg payload 3,500-3,800 km 


as above, with 16,600-kg payload 4,050 km 
as above, with 5,450 kg payload 
and 39,750 kg of fuel 6,500 km 
Required runway length 2,500 m 
Fuel efficiency 31.0-32.9 
g/seat-km 


industrial and transport applications. In 
co-operation with a number of research 
institutes and design bureaux the Soviet 
Academy of Sciences initiated a research 
programme for the wide-scale use of hydro- 
gen-derived energy in the national econ- 
omy. In the aircraft industry it was 
codenamed Kholod' (Cold, as a reference 
to cryogenic fuels), and MMZ ‘Opyt' was 
tasked with designing a propulsion technol- 
ogy testbed based on the Tu-154 which 
would run on liquid hydrogen (LH.). Besides 
bringing about a major improvement in the 
nation's ecology, the programme was 
intended to lay the foundations for the cre- 
ation of hypersonic aircraft and spacecraft. 
Development of the cryogenic fuel testbed 
made it evident that the scale of research 
and design work would need to be 
extended. At the same time the shortage of 
traditional types of fuel - kerosene and 
petrol - became more acute and there was 
a need to replace them with natural gas 
which could be most readily used by aircraft 
in its liquefied form. Based on these pre- 
cepts, the Tupolev ANTK designed the 
world's first cryogenic aircraft, the Tu-155 
(initially designated LLTu-154), in the 1980s. 

Having a specific energy value three 
times greater than fossil fuel and being envi- 
ronmentally friendly, L H 2 appeared to hold 
exceptional promise as a future engine fuel. 
Liquefied natural gas (LNG) also possessed 
a number of valuable advantages over tradi- 
tional aircraft fuels. With a growing shortage 
of oil, reserves of natural gas were more 
plentiful and as the price of oil rose the price 
of natural gas would come down. The 
calorific value of natural gas is 15% greater 
than kerosene while the pollution impact on 
the ecology is reduced. 

In order to assess the possibility of using 
cryogenic fuels on the Tu-155, the following 
modifications were made to the basic 
TU-154B: 

e a special fuel compartment was made 
in the aircraft's passenger cabin to accom- 
modate a highly-insulated fuel tank with a 
capacity of 20 m*’to hold L H 2 ata tempera- 
ture of -253°C or LNG at -162°C; 

e the aircraft's fuel system was modified; 

e the experimental fuel complex included 
the engine fuel supply system, a fuel tank 
pressurisation system with a safety device, 
a circulating system and an emergency 
cryogenic fuel dumping system. The fuel 
supply system consisted of centrifugal and 
jet pumps, insulated pipes, cryogenic units 
and valves; 

e three additional systems were 
installed to operate and monitor the cryo- 
genic complex: a helium system to control 
the engine units; a nitrogen system which 
replaced the air in the fuel compartments 
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Above: The cabin of the Tu-155 is occupied by test equipment racks and nitrogen bottles (on the floor) 
and helium bottles (under the ceiling) used for pressurising the cryogenic tank section. 








The cryogenic fuelling facility at Zhukovskiy constructed specially for the Tu-155. 


and alerted the crew about any cryogenic 
fuel leaks well before an explosive concen- 
tration was reached, and a vacuum control 
in the insulated compartments; 

e The starboard NK-8-2U engine was 
replaced with an NK-88 experimental engine 


designed by the Kuznetsov OKB, with par- 
ticular attention to the prevention of fire and 
explosions. 

To service the Tu-155 during testing, a 
special cryogenic complex was built com- 
prising: 
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Above: A cutaway drawing showing the proposed Tu-156 derivative with three NK-89 engines intended for 


airline service. 


e a cryogenic fuelling system; 

e a compressed air supply; 

e an electric power supply, 

e a television monitoring system; 

e a gas analysis system; 

e afire precaution sprinkler system; 

e a cryogenic fuel quality monitoring 
system. 

This complex facilitated various kinds of 
tests using large amounts of cryogenic fuel. 

The cryogenic propulsion technology 
testbed was converted from Tu-154 
CCCP-85035 refitted to Tu-154B standard. 
On 15th April 1988 the Tu-155 was first flown 
by a crew led by test pilot V. Sevan'kayev. 
The aircraft underwent a wide range of tests 
during which it set 14 world records and flew 





along the Moscow-Bratislava-Nice-Moscow- 
Hannover route. The maximum flight dura- 
tion using cryogenic fuel was two hours. 

The design and flight testing of the 
Tu-155 enriched Soviet science. Experience 
was gained in designing and manufacturing 
cryogenic fuel systems. A special cryogenic 
experimental base had been built and expe- 
rience in handling cryogenic fuels and safety 
procedures acquired. A sound basis had 
been obtained for applying cryogenic fuel 
technology to the design of passenger and 
cargo aircraft which allowed Russia to take 
part in international collaboration in this 
field. By the 1990s a real infrastructure and 
collaborative links existed to take aircraft 
with cryogenic fuel systems further. 


A model of the Tu-156 depicting the configuration with wing-mounted cryogenic tanks. 
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'156' (Tu-156) cryogenic-fuel 
commercial aircraft family (project, 
second use of designation) 

By 2000 the Tupolev ANTK was co-operating 
with the Samara-based 'Dvigateli NK' Scien- 
tific-Technical Complex, the Samara 'Avi- 
akor' Aircraft Factory (formerly KuAZ) and 
many other related enterprises and scien- 
tific-research institutes in the design of the 
natural gas powered Tu-156 cargo aircraft as 
set down by a decree of the government of 
the Russian Federation. 

Although it was first intended to produce 
a military aircraft running on LNG, the 
Tupolev ANTK decided to proceed to the 
design of the Tu-156 (originally designated 
Tu-154S) cargo aircraft with three NK-89 
engines rated at 10,500 kgp take-off and 
capable of running on both LNG and 
kerosene. Only after this would a similarly 
powered passenger aircraft be produced. 

In the course of draft design work, vari- 
ous ways of accommodating the LNG tanks 
on the aircraft were considered - in hous- 
ings either above or below the wings and so 
on. Eventually it was decided to install a 
main tank holding 12,940 kg in the rear fuse- 
lage and a further tank holding 3,700 kg in 
the forward luggage hold. The fuel tanks in 
the wings were to be used for kerosene. The 
dual-fuel system was to enable operations 
over routes where some airfields could sup- 
ply LNG and others only kerosene. The 
kerosene would also act as a back-up fuel in 
case of a failure by the cryogenic system 
with only a five-second delay in the transfer. 

The NK-89 engine, like the NK-88 tested 
on the Tu-155, is based on the NK-8-2U. The 
most important change is the fitting of a 
turbo-pump unit comprising a two-stage 
centrifugal pump driven by compressed air 
supplied by the engine's compressor. This 
pump brings the LNG pressure up to about 
40 atmospheres. The LNG is converted from 
liquid to gas by a heat exchanger behind the 
engine's compressor and the gas is then fed 
into the combustion chamber which has 
both gas and kerosene injectors. Intensive 
work is now under way on the design of the 
combustion chamber so that its toxic emis- 
sions are minimised. Initial success in the 
reduction of nitrogen oxides has already 
been achieved. 

One of the most important aspects of the 
Tu-156 is the design of its cryogenic fuel 
tanks which are of welded alloy construc- 
tion. The main tank holding 12.9 tonnes is in 
the rear section ofthe cargo hold and the for- 
ward tank holding 3.7 tonnes is located 
under the floor. The insulation is 50 mm thick 
and made of foam plastic. A model of the 
cryogenic tank has now been tested and 
withstood numerous fillings and emptyings 
using LNG. As designed, the tanks will give 


the Tu-156 with a maximum payload of 
14,000 kg, a range of 2,600 km using LNG, 
and of 3,280 km using LNG and kerosene. 
Each tank has a service section and a main 
section. Fuel transfer to the engine is made 
from the service section by immersed 
ENKG-20  electrically-driven centrifugal 
pumps, while fuel from the main compart- 
ment is transferred by an SNM-1 transfer jet 
pump. The quantity of fuel in both sections 
of the tank can be monitored separately or a 
total tank reading provided. The maximum 
level for filling and the minimum level in the 
service section at which the switch-over to 
kerosene must be made are also shown, as 
are pressure and temperature readings for 
tanks and pipelines. The tanks are fitted with 
emergency relief valves which open when 
the maximum permissible pressure is 
reached and drain off the LNG vapour 
through an outlet above the tailplane. The 
pipelines have electrically-operated valves 
which can be used to control the operation 
of the cryogenic fuel system. 

One of the most important features is the 
safety system. A leak in the fuel supply sys- 
tem can entail a build-up of an explosive mix- 
ture of gases in the fuel tank compartments 
and the following measures are taken to pre- 
vent fire or explosion: 

e intensive ventilation of the fuel tank 
compartments with inert gas (nitrogen); 

e the siting of any potentially spark- 
producing equipment away from these com- 
partments; 

e a gas analysis system which produces 
a signal when a leak or a still comparatively 
harmless concentration of methane is 
detected. When such a signal is given, the 
LNG pipelines are closed and the engines 
switched over to kerosene. 

For the normal operation of LNG-pow- 
ered aircraft, an infrastructure to produce, 
store and provide LNG for both stationary 
and mobile refuelling facilities would be 
essential. This would have to be created in 
parallel with the introduction of LNG- 
powered aircraft. Existing air routes inside 
Russia of 1,800, 2,000 and 2,200 km on 
which the Tu-156 might be used have been 
analysed. This, together with the routes of 
major gas pipelines, showed the viability of 
creating an LNG infrastructure in stages. 
The first stage would have to be equipping 
the airports in Moscow (Domodedovo). St. 
Petersburg (Pulkovo), Yekaterinburg (Kol'- 
tsovo), Orenburg (Tsentral'nyy), Samara 
(Kurumoch), Perm' (Bol'shoye Savino) and 
Nadym with LNG facilities. With such an 
approach the airports of Samara and Perm' 
would act as reserve (alternate) airfields, as 
would Orenburg and Yekaterinburg. The 
plants supplying LNG for refuelling would 
have to take into account that the Tu-156 
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This model shows a later project configuration of the Tu-156 (Tu-156M, with all fuel tanks housed 
internally). 


would swallow 15 tonnes and the Tu-206 up 
to 25 tonnes of LNG. Later the airports at 
Novosibirsk. Norilsk, Yakutsk, Ufa, Komso- 
mol'sk-na-Amure and Mirnyy would be sim- 
ilarly equipped. As well as Russian airports, 
the second stage would include airports in 
Central Asia: Tashkent, Bishkek, Samar- 
kand, Bukhara, Alma Ata, Ashkhabad and 
Dushanbe. With the development of areas in 
Siberia and the Far East, especially the nat- 
ural gas fields on the Kamchatka Peninsula, 
it might be necessary to establish an LNG 
infrastructure in those regions. Two types of 
LNG production plants would have to be 
provided for airports, with an output of 12-15 
tonnes per hour and 3-4 tonnes per hour, 
using modular units. 

At the present time the Tupolev ANTK is 
working design documentation and on pro- 
ducing the Tu-156. Bench tests have been 
completed and a half-scale mock-up and a 


Tu-156 Details 

Fuel LNG 
Take-off weight, tonnes 94.4 
Landing weight, tonnes 78.6 
LNG load, tonnes 13/3.8 
Kerosene load, tonnes 7.0 
Operating range with a 

maximum payload of 

14 tonnes, km 2400 
Fuel efficiency, g/t: 

LNG 417 


Kerosene - 
The following figures are common to all versions: 


Weight of equipped aircraft - 58.6 tonnes 
Maximum payload - 14.0 tonnes 
Cruising speed - 850 km/h 

Required runway length - 2,500 m 


draft project prepared. The Tu-156's cargo 
system is identical to that of the Tu-154S and 
permits carriage of eight containers or pal- 
lets. According to the project, the Tu-156 will 
have the following characteristics: 

e length - 47.9 m; 

e wing span - 37.55 m; 

e height - 11.4 m (on parking bay, less 
drain nozzle); 

e cryogenic fuel tank chamber length - 
18.3 m; 

e size of cargo door - 2.5 x 1.62 m. 

The next stage in the development of 
LNG aircraft is a 120/135-seat passenger air- 
craft based on the Tu-154M and designated 
Tu-156M. Its fuel system will be same as on 
the Tu-156, with the passenger cabin in front 
of the cryogenic fuel tank and with the same 
NK-89 engines. Itis to have a range of 2,700 
km on LNG and carry 13,000 kg of LNG and 
10,000 kg of kerosene. 


LNG + Kerosene Kerosene 
Economy Maximum range 
version version 
99.6 100 100 
83.6 78.6 78.6 
13/3.8 
10.2 10.6 27.4 
2600 3280 3000 
427 422 - 
463 466 
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An artist's impression of the Tu-156M2 with two engines and dorsal cryogenic tanks. 


On the basis of the Tu-154M2 project, an 
LNG aircraft powered by two Aviadvigatel’ 
(Solov'yov) PS-90AKM high-bypass turbo- 
fans is being worked on. It is accordingly 
designated Tu-156M2. Since the Tu-154M2 
lacks the centre engine and its air intake, the 
Tu-156M2 will have its LNG tank mounted 
above the rear fuselage. The figures below 
are estimated 

e TOW - 96,500-98,300 kg; 

¢ landing weight - 81,200-84,000 kg; 

¢ dry weight - 61,000 kg; 

LNG load - 20,000 kg; 

¢ kerosene load - 10,000 kg; 

e seating capacity - 160-171; 

* cruising speed - 850 km/h; 

* operational range with an 18,000-kg 
payload - 3,430 km 

e required runway length - 2,500 m; 

¢ fuel efficiency - 22.5-23.05 g/seat-km. 

A further cryogenic aircraft project with 
the designation Tu-156M3 based on the 
Tu-154M3 is also under consideration. It 
envisages the use of two NK-94 ultra-high- 
bypass engines (a version of the NK-93 
ducted propfan) rated at 18,000-20,000 kg 
for take-off. In layout the aircraft will be simi- 
lar to the Tu-156M2. The figures below are 
estimated: 

e TOW - 97,500-99,300 kg; 

¢ landing weight - 83,900-85,700 kg; 

e dry weight - 63,200 kg; 

¢ LNG load-20,000 kg; 

¢ kerosene load - 10,000 kg; 

* seating capacity - 160-171; 

* cruising speed - 850 km/h; 








e operating range with an 18,000 kg 
payload - 3,100 km; 

e operating range with a 16,200 kg 
payload - 3,200 km; 

e required runway length - 2,500 m; 

e fuel efficiency - 23.0-23.3 g/seat-km. 

Besides working on the Tu-155 and 
Tu-156, the Tupolev ANTK has co-operated 
with the German consortium Deutsche Aero- 
space (DASA) on the 'Cryoplane' hydrogen- 
powered transport aircraft, in which the 
design and test experience derived from the 
Tu-155 and Tu-156 has been fully exploited. 
At present almost all the OKB's convention- 
ally-powered projects also have versions 
powered by alternative fuels. 


Tu-156 ('156') AWACS aircraft 
(project, first use of designation) 
The Tu-126 AWACS met the Soviet PVO's 
needs until the second half of the 1960s 
when NATO strike aircraft began to operate 
at low and very low altitudes. One of the 
inherent shortcomings of the Liana mission 
avionics suite was its inability to pick out low- 
flying targets against the ground below, 
although special training for Tu-126 crews 
allowed the aircraft to fly at lower altitude so 
that its radar could do so. This was, however, 
only a partial solution. 

The Tupolev OKB became aware of the 
Tu-126's obsolescence at an early stage and 
began working on a new AWACS capable of 
countering low-flying targets in the second 
half of the 1960s. This was to incorporate the 
new Shmel' surveillance radar with the 


A model of the projected Tu-156 AWACS aircraft. This aspect does not reveal that the aircraft has three 


main gear units. 
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antenna housed in a rotodome, as on the 
Tu-126. In 1969 a government directive was 
passed ordering the start of work on the 
Shmel' system, with the PVO proviso that it 
should be based on an existing aircraft 
already in production. 

The Tupolev OKB started work on its 
new-generation AWACS project (tentatively 
designated '156') in 1970, contemplating 
several of its existing designs-the Tu-142M, 
the Tu-154 and the Tu-126 - as possible plat- 
forms. The Tu-142M was rejected due to the 
difficulty of fitting the radar to its relatively 
narrow fuselage offering limited internal 
space, although the WS insisted that this 
aircraft be used - repeating the history of the 
Tu-95 as a basis for the Tu-126. As already 
mentioned, the rear-engine, T-tail Tu-154 
was also rejected due to adaptation prob- 
lems (in particular, the rotodome and its 
wake vortex could cause control problems 
and create the risk of engine surge) and the 
aircraft's comparatively limited endurance. 
The Tu-126 appeared to be the best option, 
but as production had already ended and all 
the jigs had been thrown away this was a 
purely academic choice. 

Analysis of the requirements associated 
with the Shmel' radar indicated an all-new 
design would be best, and subsequently the 
'156' (Tu-156) project crystallised as an air- 
craft strongly resembling the Boeing E-3A 
Sentry AWACS. The low-wing aircraft with 
moderately swept wings and conventional 
tail surfaces was to be powered by four 
12,000-kgp (26,455-lbst) Solov'yov D-30KP 
turbofans carried under the wings in individ- 
ual nacelles. The rotodome was to be 
mounted conventionally above the fuselage 
on twin pylons. 

However, this proposal proved unac- 
ceptable to the Air Force, which insisted that 
the AWACS should be based on an aircraft 
already in production. Eventually the WS 
opted for the N'yushin IL-76 transport as the 
basis for the new AWACS - the A-50. 


Project specifications of the Tu-156 4 x D-30KP 
AWACS aircraft 





Length 52.5 m 
Wing span 45.8 m 
Height 14.6 m 
Fuselage diameter 3.8 m 
Wing area 
Maximum take-off weight 383 Ml ko 
Weight empty 107,350 kg 
Cruising speed 720 km/h 
Service ceiling 10,000 m 
Service range 

on internal fuel 5,200 km 

with one in-flight refuelling 6,800 km 
Crew 9 





'164' (Tu-164) short-haul airliner 
('small airbus', project) 


In the early 1970s the Tupolev OKB took a 
10- to 15-year perspective of the future of air- 
liner development and of its own place in it. 
As the starting point, it took four main cate- 
gories of passenger aircraft for the foresee- 
able future: small, medium, large and 
long-range. By modifying these basic types 
and utilising existing assemblies and sys- 
tems, ‘airbus’ versions of all four categories 
could be created. In the mid-1960s work 
began on a ‘small’ airbus with OKB number 
'164' (Tu-164) based on an updated version 
of the Tu-134 powered by two D-30 turbo- 
fans. The major change was a wider fuse- 
lage of 3.8 m diameter to provide a normal 
seating capacity of 83 and a maximum seat- 
ing capacity of 93, four- or five-abreast. It 
was intended for use on the busiest routes 
between 1,000 and 3,000 km long. The most 
modern avionics were to be fitted, enabling 
the aircraft to be flown by a crew of two. 

In 1968 the Tu-164 project with two D-30 
engines was prepared, to which the figures 
given below apply: 
length -32.5 m; 
wing span - 29.3 m; 
height - 8.7 m; 
wing area - 115/127 mř; 
max TOW - 42,000-47,000 kg; 
operational empty weight - 25,500 kg; 
payload - 10,000 kg; 
maximum cruising speed - 980 km/h; 
normal cruising speed - 800-880 km/h; 
service ceiling - 10,000-11,000 m; 
range with maximum payload - 
1,930-3,200 km; 

e required runway length -1,830-2,120 m; 

e crew - 2. 

In the early 1970s, within the context of 
the Tupolev family of passenger aircraft', the 
OKB explored the concept of the Tu-164 
(Tu-134M) airbus powered by three D-30R 
(later redesignated D-30 Srs 2) engines to 
carry 125-152 passengers over distances of 
around 1,700 km. The project envisaged 
widening sections of the Tu-154's fuselage 
with a diameter of 3.8 m, using the same 
engines and revised Tu-134A wings with 
greater area, leading-edge root extensions 
and improved high-lift devices. 

The Tu-164 powered by three D-30 Srs 3 
engines was to have had the following 
dimensions: 


Tupolev PLC 


Tupolev PLC 


CIVILAIRCRAFT: 
A NEW GENERATION 








Above: A model of the Tu-164 short-haul airliner - basically a 'wide-body Tu-134'. Note the lack of the 
traditional landing gear fairings on the wings indicating that the main gear units retract inwards. 
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A drawing showing possible cabin layouts of the Tu-164. Note the rear airstairs. 


e wing span -33.5 m; 

e height - 10.55 m; 

e wing area - 145 m°. 

The Tu-164 project was later revised as a 
twin-engined aircraft with reduced passen- 
ger capacity - 120-130 in its standard form 
and 80 in a 'destretched' short-fuselage ver- 
sion. The first version would have had a 
range of 1,700 km and the second 500-700 
km. Taking into account its degree of com- 
monality with the Tu-134A, it was hoped to 
complete design and testing work by the 


middle of 1974 and begin series production 
of the twin-engined version in 1975. 

Work on the Tu-164 proceeded in paral- 
lel with another small airbus project, the 
Tu-184, for which the OKB also prepared a 
number of versions in the course of project 
development. 


'174' (Tu-174, Tu-154M) medium- 
haul airliner (project) 

Another aircraft proposed within the context 
of the 'Tupolev airliner family' was a version 
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Above: A three-view of the Tu-164 in twinjet form with aft-retracting main gear units. 





A model of the Tu-184 ‘small airbus’. It looked like a Boeing 737-200 but was to have a two-aisle cabin. 
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of the production Tu-154 with a longer fuse- 
lage extended by inserting two 'plugs' 
ahead and aft of the wing centre section. 
This was the '174' (Tu-174 or Tu-154M -the 
first aircraft to be thus designated) to be 
powered by two new and more fuel-efficient 
D-30KU engines and to carry 224-230 pas- 
sengers over distances of about 2,200 km. 
The OKB classed it as a'medium airbus’ but 
without a wider fuselage. In this case stan- 
dard Tu-154 fuselage sections were to be 
used, which was one of the project's major 
advantages. 

The Tu-174 was passed for further 
design work which was scheduled for com- 
pletion by 1973, with a service debut 
planned for 1974. But in the second half of 
the 1970s the OKB and the production fac- 
tory concentrated on updating the produc- 
tion Tu-154 to take D-30KU-154 engines, 
and the work on the Tu-174 was wound up. 


'184' (Tu-184-first use of 
designation) short-haul airliner 
(‘small airbus', project) 

The Tu-184 was intended to carry 140-160 
passengers over distances of 500-1,700 km 
in the conditions appertaining to the trans- 
port system in the late 1970s. Use was made 
of a wide fuselage seating seven abreast 
(2+3+2) with two aisles, which closed the 
gap in comfort between the short-haul jets 
and the new wide-body medium- and long- 
haul aircraft. 

The advantage of the three-abreast cen- 
tral block over four-abreast lay in its greater 
convenience for the passenger in the centre 
seat who had access to both aisles and to 
overhead luggage bins on both sides. The 
wide fuselage allowed for a 54-m° luggage 
hold able to take seven standard IATA A1 
containers, which greatly simplified interna- 
tional airport transfers. The Tu-184's prof- 
itability was assured by its high payload/ 
weight ratio, the fuel-efficient engines, the 
high cruising speed, the low airframe cost 
(due to its high level of structural common- 
ality with the Tu-134A), rapid turnaround 
time and the minimum reliance on ground 
facilities. For example, the efficiency factor 
of the Tu-184 is 840 compared with 480 for 
the Tu-134A. 

The Tu-184 airbus was seen as a further 
development of the Tu-124 and Tu-134 in 
either a 140-160 seat tourist-class or a 132- 
seat mixed-class version. The figures below 
relate to the initial project for the Tu-184 with 
two Solov'yov D-30KP engines: 

e length -39.1 m; 

e wing span - 30.9 m; 

e height - 12.85 m; 

* wing area - 52.144 m’; 

* take-off weight - 60,000-62,000 kg; 

* payload - 16,500 kg; 


e cruising speed - 990 km/h; 

e range - 1,700-2,000 km. 

Within the context of the Tu-184 project, 
a version with two Solov'yov D-30M (or 
D-30A) turbofans was drafted which was 
seen as an alternative to the Yakovlev Yak-42 
trijet. The OKB proposed using two highly 
fuel-efficient, low-noise engines mounted 
above the wings in a similar manner to the 
German/Dutch VFW-Fokker VFW 614. This 
engine placement made it possible to 
design an aircraft with a small ground clear- 
ance and a very small noise footprint on 
take-off and landing, as the engines were 
shielded by the wings from the 'casual lis- 
tener' on the ground. It also meant that the 
engines were virtually immune against for- 
eign object damage (FOD), a problem that 
often occurred on aircraft with convention- 
aly located engines during take-off and 
landing, so that the Tu-184 could operate 
from poorly surfaced runways or even dirt 
strips. The cabin seated 140-150 passen- 
gers, and the crew comprised two pilots and 
three flight attendants. The proximity of the 
fuselage to the ground meant easy access 
to the luggage hold and to equipment bays 
without the need for tall ladders, which con- 
ferred a high level of operating efficiency. 
This was also reflected in the aircraft's ser- 
vicing system which was designed as a fully 
autonomous system with the wide use of 
automated self-testing units. The airframe 
was to meet the demands of modern tech- 
nology with the extensive use of bonding. 

The modified low-noise D-30M was 
derived from the D-30 engine and had a 
take-off thrust of 8,500 kgp which was main- 
tained at temperatures up to 30°C at sea 
level. The engine was fitted with an air tur- 
bine starter and a constant-speed drive for 
stable frequency AC generators. Subse- 
quently the D-30M was slightly revised and 
redesignated D-30A; in this form it was 
intended for use on the Tu-154D. When the 
OKB developed projects to upgrade the 
Tu-134A, it was planned that D-30M and 
D-30A should be installed as well. Such an 
integrated approach enabled development 
and production costs for the Tu-184 to be 
reduced while updating the existed fleet of 
Tu-134. A draft project also existed for the 
Tu-184 with three Lotarev D-36 turbofans: 
two on the wings and one in the rear fuse- 
lage. On the basis of this project, a version 
with two wing-mounted D-36 engines and a 
shorter fuselage was proposed. This would 
have carried 70-80 passengers over dis- 
tances of about 1,000 km and would be suit- 
able for operation from unpaved airfields. 

The OKB planned to offer a range of ver- 
sions based on the production Tu-184: a 
cargo version or a convertible (cargo/pas- 
senger, transport/CASEVAC, VIP and so on). 
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Above: This model depicts a totally different configuration of the Tu-184 - a ‘big fat Tu-134'. 
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A three-view of the Tu-184 in the configuration with underwing engine nacelles. 
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Above: Artist's impression of the original Tu-204 project looking like "a Lockheed TriStar gone on a diet’. 
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Above: A model of the Tu-204 in its initial trijet form. 
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A cutaway drawing of the trijet version of the Tu-204. 
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The family of short-haul Tu-184 airbuses with 
D-30M (D-30A) or D-36 engines would have 
maximised the standardisation of short-haul 
aircraft and considerably eased the problem 
of spares in remote corners of the USSR. It 
would also have made maintenance and 
servicing cheaper. 

In 1975 the OKB proposed one of the 
last Tu-184 projects with two D-30A engines 
offering 9,500 kgp for take-off, with an 
SFC of 0.75 kg/kgp-hr. It was to carry 150 
passengers over distances up to 4,000 km. 
This project was again considered as an 
alternative to the Yak-42. In its layout and 
overall characteristics it was similar to the 
French Dassault Mercure airliner with wings 
swept back 20°, two podded underwing 
engines, and a fuselage diameter of 3.8 m. 
New supercritical airfoils were chosen for 
the wings which offered an estimated 
lift/drag ratio of 17.5 at cruising speed. The 
figures below refer to this version of the 
Tu-184: 

¢ TOW-66,000 kg; 

* weight empty - 33,000 kg; 

* normal payload - 14,000 kg; 

* seating capacity (at 810-mm seat 
pitch)-150; 

e range with normal payload - 4,000 km; 

e cruising speed - 820 km/h; 

* cruising altitude - 11,000 m; 

e required runway length - 3,000 m. 

Work on the various versions of the 
Tu-184 was confined to technical proposals 
and preliminary projects and terminated in 
the mid-1970s. The OKB concentrated on 
the Tu-134D, a radical redesign of the pro- 
duction Tu-134A. 


'184' (Tu-184 - second use of 
designation) medium-haul airliner 
(project) 

In the early 1970s the OKB proposed a dif- 
ferent aircraft called Tu-184 with three 
Lotarev D-18 high-bypass turbofans rated at 
18,000-20,000 kgp for take-off as its basic 
‘large’ aircraft. It was to combine the wings, 
tail assembly and undercarriage of the 
Tu-154 with a new 5.6 m diameter fuselage. 
It was to carry 200-220 passengers over dis- 
tances up to 4,500 km. 


'194' (Tu-194 - first use of 
designation) short-haul airbus 
(project) 
There was also a project version of the 
Tu-184 with two D-30A engines and a seat- 
ing capacity of 116. This project had the pre- 
liminary designation '194' (Tu-194) but was 
abandoned in 1973. The data below for this 
version is: 

e length -32.1 m; 

e wing span - 29.7 m; 

e height - 10.9 m; 


¢ fuselage diameter - 3.9 m; 

* wing area - 110 m’; 

e take-off weight - 50,000 kg; 

e empty operating weight - 27,700 kg; 
¢ payload - 12,500 kg; 

¢ fuel load - 9,800 kg. 


'194' (Tu-194 - second use of 
designation) medium-haul airbus 
(project) 

This was a project for a stretched Tu-184 with 
two 'plugs' inserted fore and aft of the wings. 
lt was to carry 320-350 passengers over 
distances up to 2,200 km. 


'202' (Tu-202) long-range ASW 
aircraft (project) 

In the early 1970s the OKB worked on a new 
ASW aircraft with the number '202' (Tu-202). 
No details have been disclosed to date. 


'214' (Tu-214-first use of 
designation) long-haul high capacity 
airliner (project) 

The Tupolev OKB project to bear the number 
'214' was a spin-off of the Tu-184 medium- 
haul airliner with Tu-114 or Tu-142 wings and 
four underwing podded D-18 engines. It was 
intended to replace the Tu-114 on long-haul 
routes and carry 250-280 passengers over 
distances of 6,500 km. 


'204' (Tu-204 - first use of 
designation) medium-haul airliner 
Work on a new airliner with the same desig- 
nation '204' (Tu-204) began in 1973. For 
almost a decade MMZ 'Opyt' carried out 
research for the new aircraft virtually on its 
own, working through a whole series of pro- 
jects for different layouts of advanced pas- 
senger aircraft under the general project 
number '204'. During this time the OKB was 
busy with design studies at various stages 
for airliners based on its production Tu-134 
and Tu-154 passenger aircraft, as well as on 
the Tu-164, Tu-174, Tu-184 and Tu-194 pro- 
jects. The idea of working on a whole family 
of related designs was the motive force 
behind the OKB's concept of airliner devel- 
opment. This included two or three basic 
designs offering the option of updating the 
whole range of airliners. It was within the 
context of this overall concept that work on 
an airliner with the designation Tu-204 
began in the early 1970s. 

The very first project with the designa- 
tion Tu-204 was for a short-haul airbus with 
two NK-8-2U engines installed on the rear 
fuselage and able to carry 160-180 passen- 
gers. It bore a close resemblance to the 
Tu-134A and Tu-154 then in production, with 
many design features taken from the 
Tu-134D and Tu-136 projects on which the 
OKB was then engaged. 
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Above: Later the Tu-204 project switched to a Boeing 757 look-alike twin-engined configuration. 
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Above: An artist's impression of the Tu-204 in twinjet form. Note the winglets. 
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An early desktop model depicting a project configuration named Tu-204M. 


'204' (Tu-204 - second use of 
designation) medium-haul airliner 
By the mid-1970s the 'basic aircraft family' 
had been transformed into the project of the 
Tu-204 medium-haul, airbus-class airliner 
which, in its original form, resembled the 
Lockheed L-1011 TriStar in layout, perfor- 
mance and passenger capacity. It was in this 


context that the Tu-204 project was pro- 
posed in 1975, and it was this project which 
culminated in the Tu-204 of today. The pro- 
posed project (work on the initial Tu-204 pro- 
jects was led by Leonid L. Selyakov) was a 
wide-body jet characterised by its large 
fuselage (48.075 m long, 5.15 m high and 
4.8 m wide) with two luggage holds able to 
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Above: CCCP-64001, the first prototype Tu-204, taxying at Zhukovskiy in January 1989 during manufacturer's flight tests. 
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Above: CCCP-64001 was unpainted during the initial phase of the tests. Note the spin recovery parachute 
in the tailcone which was replaced by an APU on later examples. 





The same aircraft at a later date, painted in 1973-standard Aeroflot livery. 


take LD-1 and LD-3 standard containers. 
The wings, with a moderate sweepback of 
28° at quarter-chord, were to employ super- 
critical airfoils and be fitted with powerful 
high-lift devices along the entire leading and 
trailing edges. 

A great deal of time was spent in deter- 
mining the best airframe structure and the 
most appropriate engines. Various types of 
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engines were considered: the D-30A, modi- 
fied versions of the D-30KU, projected tur- 
bofans with a high bypass ratio and even 
propfans. In the course of the design work 
the OKB decided to return, to a certain 
degree, to the ‘aircraft family’ idea in order to 
reduce the development costs involved in 
the new airliner programme. The basic 
design was to be developed over the course 
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of several years to provide several types of 
airliners. The first were to be the short-haul 
Tu-204-100 and Tu-204-150 intended as a 
replacement for the Tu-13A and as an alter- 
native to the Tu-134D and Yak-42, with the 
proviso that the fuel efficiency of the Tu-204 
variants was twice as good. The medium- 
haul versions were to be the Tu-204-200 and 
Tu-204-250 able to carry 150-200 passen- 
gers over distances of 3,500-4,000 km. The 
twin-engined medium-haul Tu-204-300 was 
to feature the latest advances in aerody- 
namics, avionics, technology and materials 
and be powered by highly efficient turbofan 
engines. 

In 1977-78 two main approaches to a 
medium-haul passenger aircraft emerged: 
the twin-engined Tu-204-200 and the three- 
engined Tu-204-300 (the first use of both 
designations). 

In the second half of the 1970s the Soviet 
Council of Ministers passed a directive call- 
ing for the creation of more efficient and 
comfortable airliners able to match those 
produced abroad. Thereby MMZ 'Opyt' was 
commissioned to produce a replacement for 
the medium-haul Tu-154. The plans for pro- 
ducing a family of airliners were temporarily 
put aside and only taken up again at the end 
of the 1980s when the Tu-204 emerged from 
the plethora of draft projects and became 
reality. 

MAP and MGA were both involved in the 
work on the new machine. It was decided to 
install the new 14,500-kgp Solov'yov D-90 
turbofans, and a great deal of design and 
research work was directed at determining 
the required parameters and the best ele- 
ments of layout, aerodynamics, technology 
and aero engine design that should be 
applied to the new medium-haul aircraft. 
Specific requirements were drawn up for the 
basic assemblies which were to incorporate 


as high a proportion of new ideas as possi- 
ble: supercritical high aspect-ratio wings, 
fly-by-wire controls and so on, and require- 
ments for the D-90 engine were set down. 
Both the twin-engined and three-engined 
layouts were critically assessed, and at this 
stage preference was given to the three- 
engined layout, as both Andrey N. Tupolev 
and Pavel A. Solov'yov had come to the con- 
clusion that itwas then more realistic to think 
in terms of an engine producing 12,000- 
14,000 kgp for take-off. 

In January 1979 Leonid L. Selyakov was 
appointed chief designer for the Tu-204 pro- 
gramme. He considered it more viable to 
increase the engine power a little and go for 
a twin-engined layout. This was, in fact, 
endorsed by the whole future development 
of the Tu-204, but at that time the three- 
engined layout was accepted in the interests 
of producing the new aircraft as quickly as 
possible. 

It was now proposed that the fuel effi- 
ciency of the future aircraft should be within 
the confines of 21-24 kg/seat-km - that is, 
half that of the 180-seat version of the Tu-154 
and a match for similar types of advanced 
aircraft under development in the West. The 
question of the aircraft's profitability in 
Aeroflot service was also considered, and 
certainly for the first time in the design of a 
Soviet passenger aircraft great attention was 
paid to minimising the effects of seasonal 
fluctuations on its profitability. The project 
made provision for capacious luggage 
holds to take standard cargo containers, so 
that in fact it became a double-deck 
machine due to the proportions of the fuse- 
lage which allowed room for manoeuvre in 
ts payload (passengers plus cargo) and 
evened out the losses entailed in seasonal 
fluctuations in passenger demand. 

In 1979, after a series of discussions by 
the Scientific & Technical Councils of MAP 
and MGA on the Tu-204, a directive was 
passed by the CofM Presidium's commis- 
sion on defence industry matters with regard 
to the Tu-204's preliminary design project. 
The design work accumulated over the past 
five years on the Tu-204 programme was 
retained but with new engines. Several spe- 
cific proposals were drawn up for various 
versions with different passenger capacities. 
At this stage the 208-passenger version was 
chosen for further development, and over 
the next two years MMZ 'Opyt' worked on a 
three-engined version of the aircraft. 

On 11th August 1981 the Soviet Council 
of Ministers issued Directive No.782-230 for 
a medium-haul passenger aircraft with three 
D-90 engines. After consideration, the tech- 
nical requirements for the aircraft were 
approved by MGA and MAR Specific 
requirements were made regarding its sys- 
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Above: A three-view of the production-standard Tu-204. 





Tu-204C RA-64009 in experimental Aeroflot/Russian Aviation Consortium (RAC) colours at Zhukovskiy. 
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Above: The final assembly shop at the Aviastar plant in Ul'yanovsk, with Tu-204-100s and -120s nearing 
completion. Visible on the left is the Tu-204-200 prototype, RA-64036. 





Above: This Tu-204-100 wearing the smart livery of Krasnoyarsk-based Kras Air is named Vasiliy Soorikov 
after a Russian painter. 





Tu-204-120 SU-EAJ of Air Cairo makes a demonstration flight at the MAKS-2001. 
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terns, equipment and engines and an inte- 
grated schedule of work was drawn up for 
the ministries, enterprises and organisations 
involved in the programme for the produc- 
tion of an experimental batch, the practical 
work on the aircraft being shared between 
KuAZ and MMZ 'Opyt'. In 1982 the draft pro- 
ject was prepared and a full-size mock-up 
shown to MGA. 

In 1981 Ivan S. Silayev was appointed 
Minister of the Aircraft Industry. He 
demanded that work on producing the latest 
medium-haul and long-haul passenger air- 
craft should be speeded up so that they 
matched the new American Boeing 757/ 
Boeing 767 family and the European Airbus 
Industrie A800. This demand mainly con- 
cerned the Tu-204 and the IL-96. Both air- 
craft were under development at virtually the 
same time and had considerable common- 
ality as regards their systems and equip- 
ment, including the electric system, 
avionics, communications equipment and 
so on. Both were to be powered by the same 
D-90 engines. The Tu-204 was to have twin 
engines and resemble the Boeing 757. 
Selyakov insisted on this version as the most 
logical one from a technical standpoint and 
no less safe than the three-engined version. 
He also insisted on keeping the widebody 
fuselage to meet fluctuations in demand. 
However, this approach, for all its positive 
aspects, did not permit a fuel efficiency of 
more than 19 g/seat-km, using available 
engines. Aleksey A. Tupolev held out for a 
conventional narrowbody aircraft with a 
fuselage diameter of about 4.0 m. A dis- 
gruntled Selyakov asked to be relieved of 
the responsibility for the Tu-204 project, 
which was now completely different from 
what he had in mind. The project work was 
taken over by Lev A. Lanovskiy, who 
became chief designer in 1986, and it was 
he who shouldered most of the responsibil- 
ity for heading and organising the project, 
and for testing and developing the whole 
Tu-204 programme. 


A new technical requirement for the new 
version was confirmed by MGA on 15th 
December 1983 (revised to take account of 
the changes made to the project in January 
1985). Apart from its layout, the aircraft also 
underwent equipment changes, especially 
in its avionics and their sub-systems. The 
take-off thrust of the D-90 was raised to 
16,000 kgp while retaining almost the same 
fuel efficiency of the D-90A. 

After much additional design work on 
the new version, a second directive was 
passed by the Soviet Council of Ministers on 
18th January 1986. for a _ twin-engined 
Tu-204 with new equipment. Testing of the 
first prototypes was to begin in 1988 and the 
aircraft was to enter service in the early 


1990s. A new factory was designated for 
Tu-204 production, the Ul'yanovsk Aircraft 
Corporation (now the Aviastar JSC) which 
had been established in 1980 specifically for 
producing the An-124 military transport. In 
1987 it switched to the Tu-204. 

The Tu-204 was intended to carry 212- 
220 passengers in all-tourist configuration 
with a 0.81 -m seat pitch over distances up to 
3,500 km. The OKB's fundamental tasks 
were a high performance and high level of 
passenger comfort, reliability and safety in 
intensive service, high fuel efficiency and 
low operating costs. The aircraft's high 
lift/drag ratio of 18.1 (18 was achieved dur- 
ing tests), the use of low-noise turbofan 
engines with a high bypass ratio and weight 
saving in the airframe resulted in a fuel con- 
sumption 1.5-2 times lower than in contem- 
porary Soviet medium-haul _ airliners. 
Computers were widely used at every stage 
of the design process to solve complicated 
questions relating to the analysis and opti- 
misation of the aircraft's parameters and 
outlines. They were also used in structural 
design analysis and weight control and also 
to program computerised machine-tools. 
Computer-aided design (CAD) software for 
external contours made it possible to 
achieve a wing surface with a highly com- 
plex aerodynamic shape and improve the 
precision of the jigs compared to the tradi- 
tional template method. 

Theoretical and experimental research 
to achieve a high lift/drag ratio resulted in a 
high-aspect ratio wing with a moderate 
sweep-back made up of supercritical airfoils 
with a high thickness/chord ratio. These 
were devised with the co-operation of TsAGI 
and the spacing of their relative thicknesses 
along the wing was worked out in relation to 
the airflow and taking into account the 
pylons and engine pods. This research pro- 
vided non-crisis airflow at cruising speeds. 
Special attention was given to the minimisa- 
tion of drag by using negative aerodynamic 
camber and specially profiled surfaces 
(winglets) at the wingtips. The junctions of 
wings and fuselage, fuselage and tail 
assembly, and engine pylons and wings 
were also optimised. The fuselage was also 
kept aerodynamically clean with the number 
of aerials, sensors, pitot heads and such 
reduced to a minimum and their aerody- 
namic shape improved. To minimise the 
reduction of the lift/drag ratio in balancing 
the aircraft, flight at cruising speed was to be 
achieved with low reserves of stability to 
reduce the loading on the tailplane and fuse- 
lage. An aft CG position was achieved by 
transferring fuel from the wing tanks to a fuel 
tank in the fin, giving a CG of almost 10% of 
the mean-aerodynamic chord. Reverse fuel 
transfer to the wing tanks was made while 
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Above: The first production Tu-204-120, RA-64027, makes a demonstration flight. The aircraft bears the 
name of the Sirocco leasing company which markets the Rolls-Royce-engined export version. 
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Above: The cabin of a Tu-204-100. 
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RA-64032, a production Tu-204-100C freighter with a windowless fuselage. 


descending and completed prior to making 
the landing approach. 

Wide use was made of new aluminium 
alloys with enhanced properties, aluminium- 
lithium and titanium alloys, new grades of 
steel, modern synthetic and composite 
materials in the aircraft's structure. The use 
of non-metallic materials in the aircraft's 


structure and its interior shaved about 1,200 
kg off the aircraft's empty weight, and use of 
long lengths of semi-finished materials and 
large sheets meant that the wing panels had 
no skin joints and the number of skin joints 
on the fuselage was minimised. These mea- 
sures reduced weight and improved the sur- 
face finish. Particular attention was given to 
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Above: The flightdeck of a Tu-204. The instrument panels are dominated by the six CRT displays of the 
electronic flight instrumentation system. Note the Y-shaped control yokes. 





The cargo cabin of Tu-204-100C RA-64032 with retractable roller tracks on the floor and a loading 
diagram on the wall. 


making the airframe corrosion-proof. Heat- 
and soundproofing was improved, drain 
valves installed in the lower part of the pres- 
surised cabin, and the durability of the paint 
finish also enhanced. 

To enable the aircraft to operate from 
runways less than 2,500 m long and meet 
ICAO's noise regulations, the aircraft was fit- 
ted with powerful high-lift devices; double- 
slotted area-increasing flaps and slats along 
the entire leading edge. The high-lift 
devices, controlled either automatically or 
manually, maximised lift during take-off and 
landing while maintaining a high lift/drag 
ratio at the same time. During landing, both 
ground spoilers (lift dumpers) and flight 
spoilers (airbrakes) were to be deployed 
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automatically to shorten the landing run. The 
PS-90A turbofan had a modern modular 
design and was equipped with a full-author- 
ity digital engine control (FADEC) system, 
advanced diagnostics and integrated moni- 
toring. 

All of the aircraft's systems were 
designed using new principles and the wide 
application of digital equipment. Compo- 
nents of all the systems were designed to 
strict weight limits and to a high degree of 
reliability, and the systems themselves had 
optimum reserves and built-in test equip- 
ment (BITE). The aircraft's fly-by-wire control 
system provided the optimum stability and 
control under all flight conditions and 
prevented operating limits from being 
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exceeded. Instead of the traditional control 
columns, minimum-movement Y-shaped 
control yokes were fitted. 

The principal control system's digital cir- 
cuit had three independent channels and 
was backed-up by a three-channel ana- 
logue circuit. The control surfaces were 
operated by irreversible hydraulic actuators 
which were efficient, reliable and had a long 
service life. The flaps and slats also had 


highly reliable hydraulic screwjacks of 
unusual design. 
An up-to-date avionics suite was 


designed for the aircraft, providing auto- 
mated flight control over optimal pre-pro- 
grammed routes through all stages from 
take-off to landing, as well as ICAO Cat Ill 
blind landings. The suite included auto- 
mated navigation and flight control, critical 
mode and ground proximity warning sys- 
tems, radio navigation and landing aids and 
a modern weather radar. Digital computer 
systems and sensors were incorporated in 
the flight and navigation suite, information 
being exchanged along coded lines. Read- 
ings and parameters of both navigation and 
aircraft systems were collated by a sophisti- 
cated system and displayed in colour on 
cathode-ray tube (CRT) screens. All sys- 
tems had BITE, and the most important ones 
had in-flight monitoring. Communications 
radios provided pre-set channels for com- 
munication with air traffic control. 

The main landing gear bogies had 
wheels fitted with mono-carbon disc brakes 
which reduced the weight of each wheel by 
50 kg and doubled their service life when 
compared to cerametallic brakes. The servo 
wheel braking system anticipated automatic 
accelerated braking and featured a reserve 
channel for initial braking. 

The aircraft's hydraulic system provided 
for the installation for an emergency pump 
driven by a ram-air turbine. The optimum 
temperature in the hydraulic system was 
maintained by thermal valves which passed 
the hot hydraulic fluid through heat 
exchangers. The hydraulic system had 
unique thermo-mechanical pipe connec- 
tions based on mnemonic alloys, detach- 
able sealed connections and spiral pipelines 
with a long service life. 

The electric system had newly devel- 
oped reliable hydro-mechanical constant- 
speed drives with power-optimised 
contactless stable-frequency AC generators 
which meet strict standards in the quality of 
the electric power supplied. The aircraft's 
electric circuitry used wiring with fire-resis- 
tant insulation. 

The air conditioning system utilised the 
open air cycle principle and featured a three- 
wheel cooling turbine on gas supports and 
with moisture separation through a high- 
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pressure line. This considerably improved 
the system's cooling capability on the 
ground or at low altitude. It also cooled the 
aircraft down quickly in the summer before 
take-off. A special autonomous cooling sys- 
tem for the electronic equipment used the 
aircraft's skin as a radiator. 

Jet pumps were installed in the aircraft's 
fuel tanks to ensure full use of the fuel and 
prevent the accumulation of water. These, 
together with heated fuel filters, made it 
unnecessary to check for fuel sediment after 
a flight. 

Much effort and attention were devoted 
to the cockpit ergonomics. As a result, the 
psychological and physical demands on the 
crew were alleviated, and this, too, con- 
tributed to flight safety. 

From the very start of design work spe- 
cial attention was paid to routine mainte- 
nance and to simplifying the whole servicing 
system. The underlying criterion was a main- 
tenance strategy which shortened the down- 
time associated with maintenance and 
thereby increased the aircraft's profitability. 

The first two Tu-204s - the prototype 
(CCCP-64001) and a static test airframe - 
were built at the Tupolev ANTK experimental 
plant in Moscow. Both were completed in 
1988 and CCCP-64001 was taken to 
Zhukovskiy for ground checks and flight 
tests under a crew captained by Merited Test 
Pilot A. |. Talalakin and including Test Pilot 
1st Class V. N. Matveyev as co-pilot, Merited 
Test Navigator A. N. Nikolayev, Test Flight 
Engineer 1 st Class V. V. Solomatin and Chief 


Test Engineer 1st Class M. V. Pankevich. On 
2nd January 1989 at 1248 hours they per- 
formed the Tu-204's maiden flight. This first 
brief flight lasting 32 minutes consisted of a 
circuit of the field and a landing. 

The major part of the factory testing was 
completed by December 1993 (the prelimi- 
nary test protocol was signed on 23rd 
December 1993). At the start of the tests, 
which passed without any undue complica- 
tions, MAP and MGA decided to combine 
the Tu-204's entire test programme (manu- 
facturer's tests and state trials). This enabled 
the time spent on flight testing to be signifi- 
cantly shortened, since the state trials dupli- 
cated the factory tests in many ways, and 
the aircraft industry could ill afford this in 
the early 1990s. Between 2nd January 1989 
and 29th April 1994 the Tupolev ANTK in 
collaboration with LII MAP the State Civil 
Aviation Research Institute (GosNII GA - 
Gosoodarstvennyy  naoochno-issledovatel'- 
skiy institoot grazhdahnskoy aviahtsii) and 
the State Air Navigation Research Institute 
(GosNII AN - Gosoodarstvennyy naoochno- 
issledovatel'skiy __institoot aeronavigahtsii) 
carried out basic flight testing on four 
Tu-204s (the prototype and three production 
examples - CCCP-64003, CCCP-64004 and 
CCCP-64006). In the course of the tests 
these were joined by several other produc- 
tion aircraft. The first production example 
(CCCP-64003) was rolled out at the 
Ul'yanovsk factory on 17th August 1990. It 
was followed by the first production series. 
During the tests a large number of familiari- 


sation flights were made by Tupolev ANTK, 
Aviastar JSC, LIl, GosNIl GA and the 
Vnukovo Airlines crews. At the same time the 
prototype and first production examples 
were displayed at airshows in Moscow (at 
the LIl airfield at Zhukovskiy), Paris (Le Bour- 
get), Farnborough and Hannover, as well as 
in India, Thailand, the United Arab Emirates, 
Iran and so on. 

The results of the extensive test pro- 
gramme led to the conclusion that the 
Tu-204 met Soviet NLGS-3 airworthiness 
regulations and its technical requirements. 
The Tu-204 underwent service trials with 
Vnukovo Airlines between 25th March and 
20th December 1993 involving the com- 
pany's ground and flying personnel, as well 
as many departments of the Tupolev ANTK. 
New flight and ground crews were quickly 
trained for the new production machines, 
the airline's crews undergoing training on 
the Tu-204 simulator. During this trial period 
the aircraft carried various commercial car- 
goes over established routes to St Peters- 
burg, Volgograd, Yekaterinburg, Irkutsk, 
Mineral'nyye Vody, Noril'sk, Omsk, Kiev, 
Minsk, Almaty, Tashkent, Bishkek and other 
destinations. 

In December 1994, upon completion of 
the certification and service trials, the Avia- 
tion Register of the CIS Interstate Aviation 
Committee issued a certificate of airworthi- 
ness for the Tu-204. The PS-90A engine 
gained Russian certification in 1992, as well 
as a pollution compliance certificate for 
meeting ICAO standards. The Tu-204 with 








The Tu-204-100C/-120C can swallow up to 12 AAC air freight containers or pallets. 
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Above: The time-expired Tu-204 prototype was cut up and converted into a non-flyable demonstrator of 
what was then known as the Tu-234, gaining RAC colours and huge ‘Tu-234' titles. 





Above: A model of the 'destretched' long-range version of the Tu-204, now bearing the proper Tu-204-300 





designation. 








The Tu-204-300 prototype, RA-64026, takes off at Moscow-Domodedovo in July 2004. Transaero (whose titles 
are visible above the windows) was to be the launch customer, but the first delivery was to Vladivostok Air. 


PS-90A engines met the strictest interna- 
tional ecological requirements. In 1992 Rus- 
sia accepted a state programme for the 
production of 530 Tu-204s in various ver- 
sions up to the year 2000. These, and 145 
examples of the IL-96, were to be the stan- 
dard airliners used by Russian airlines on 
major domestic and international services. 
Unfortunately, these plans did not even 
come close to fulfilment and both types are 
still extremely scarce. On 23rd February 
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1996 Vnukovo Airlines Tu-204 RA-64011 
made the first scheduled passenger flight 
between Moscow-Vnukovo and Miner- 
al'nyye Vody, preceded by a number of 
route proving flights carrying members of 
the Tupolev ANTK, MAP representatives and 
journalists. 

The Tupolev ANTK had always seen the 
Tu-204 programme as not merely the cre- 
ation of a new efficient airliner but as the 
basis for a large number of different versions 
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over the course of many years. It envisaged 
a whole family of aircraft with a range of 
options with Russian and foreign systems 
and equipment to meet customer needs and 
enable them to respond to changing condi- 
tions in the airline market. At present all pro- 
duction Tu-204s have some foreign items of 
equipment: Honeywell and Litton inertial 
navigation systems, Allied Signal or Collins 
TCAS Il air collision avoidance systems and 
the Litton 2001 GPS satellite navigation sys- 
tem. The Tu-204's equipment complies with 
ICAO and Eurocontrol requirements intro- 
duced in 1998 while developed elements of 
the design and its systems have served as 
the jumping off points for other advanced 
Tupolev ANTK projects including the Tu-334, 
Tu-330 and so on. 

At the present time the Tu-204 is used on 
services to Mineral'nyye Vody, Krasnoyarsk, 
Murmansk and Tyumen’. Foreign leasing 
agreements, for example to the Egyptian 
company Sirocco, have also been made. In 
1998 two Tu-204s were operated by Perm' 
Airlines, two Tu-204-100 were ordered by the 
Rossiya State Transport Company (which 
never took delivery of them, however), and 
two Tu-204s, three Tu-204-100s and one 
Tu-204-100C freighter by Vnukovo Airlines. 
In the autumn of 1997 there were eleven 
examples in the final assembly shop of the 
Aviastar factory - including two Tu-204-200s 
and four Tu-204-1 OOCs. Five more com- 
pleted examples were parked on the factory 
airfield. The Aviastar factory has the capac- 
ity to produce 30-40 Tu-204s annually, while 
in reality it turned out only two or three 
machines a year in the 1990s. There are 
press reports of possible sales to China and 
North Korea. 

In the late 1980s and in the 1990s a large 
number of versions varying in application, 
type of engines and equipment were envis- 
aged in the Tu-204's modification and mod- 
ernisation programme. As the number of 
modification at the design stage, in produc- 
tion and in service grew, the Tupolev ANTK 
decided in the mid-1990s to split the Tu-204 
programme between two chief designers 
with the appointment of Yuriy B. Vorob'yov to 
head the work on the cargo versions of the 
Tu-204 and on the Tu-204-200 (Tu-214). To 
date the following versions are in service, in 
production or planned: 

¢ Tu-204. Initial production version with 
a take-off weight of 94.6 tonnes and PS-90A 
engines. Series production at the Aviastar 
factory. The first production example (CCCP- 
64003) first flew on 17th August 1990. 

¢ Tu-204-100. Baseline 210-passenger 
version with PS-90A engines, a range of 
5,000 km and a higher take-off weight of 103 
tonnes. Certificated to NLGS-3 standards 
and conforms fully to ICAO noise and pollu- 


tion regulations. Built at the Aviastar factory. 
The first Tu-204-100 was RA-64016. Some of 
the production Tu-204-100s are equipped 
with western avionics as fitted to the Tu-204- 
120. Currently several examples are in ser- 
vice with Russian airlines and examples of 
the Tu-204 are being upgraded to Tu-204- 
100 standard. 

*Tu-204-120 (initially designated 
Tu-204M - modifitseerovannyy). Export ver- 
sion with Rolls-Royce RB.211-535E4 turbo- 
fans. Certificated to NLGS-3 standards, with 
plans for European certification to JAR 25 
standards. The flight and navigation system 
uses western avionics and the cabin interior 
meets western norms. The prototype was 
converted by re-engining a production 
Tu-204, CCCP-64006, which first flew as a 
Tu-204-120 in August 1992. Series produc- 
tion undertaken at the Aviastar factory. The 
first production Tu-204-120, RA-64027, flew 
on 6th March 1997. In 1988 under the terms 
of a leasing agreement with the Sirocco 
company the first examples were supplied 
to Egypt, and in early 1999 the first example 
(SU-EAF, formerly RA-64027) was already in 
service with Air Cairo. In the spring of 2000 
two Tu-204-120s and two Tu-204-120Cs 
(SU-EAG and SU-EAH) were being suc- 
cessfully operated by Air Cairo. The first 
order under the licensing agreement was for 
ten aircraft with an option on a further twenty. 
The agreement has future provision for as 
many as 200 machines with the Sirocco 
company. 

¢ Tu-204-200. Version of the Tu-204-100 
with an increased take-off weight of 110.75 
tonnes, strengthened airframe, an additional 
fuel tank in the wing centre section and a 
range of 6,300 km. The first UTyanovsk-built 
production example was RA-64036. Cur- 
rently the aircraft is completing its full pro- 
gramme of certification trials. The aircraft 
was also built at the Gorbunov KAPO in 
Kazan' (where it is known as the Tu-214, see 
below). 

¢ Tu-204-220 (Tu-224, initially desig- 
nated Tu-214A). A version of the Tu-204-200 
(Tu-214) with Rolls-Royce RB.211-535E4 
engines and western avionics. Series pro- 
duction may take place at KAPO if sufficient 
orders are logged. 

e Tu-204-300 (Tu-234). Short-fuselage 
long-haul 160-passenger version of the 
Tu-204 suitable for operation from airfields 
with unreinforced concrete surfaces and 
short runways. Range 9,000 km. The Tu-204 
prototype (RA-64001) was converted as a 
non-flying Tu-234 demonstrator in 1994. The 
real prototype, RA-64026, first flew on 16th 
August 2003 and made its public debut 
same day at the MAKS-2003. The first pro- 
duction Tu-204-300, RA-64038, was formally 
handed over to launch customer Vladivos- 














A three-view of the Tu-204-300 (formerly known as the Tu-234). 


tok Air on 20th May 2005, making its first rev- 
enue flight on 27th June. 

e Tu-204C (cargo; referred to in Russian 
literature as the Tu-204S). Cargo version of 
the Tu-204 certified to NLGS-3 standard. The 
operating range with a maximum payload of 
25 tonnes is 3,450 km. The Tu-204S has a 
large port side cargo door and mechanical 
loading equipment. The prototype was con- 
verted from a production Tu-204 (RA-64010) 
by the Tupolev ANTK, followed by two more 
(RA-64009 and RA-64008). The cabin win- 
dows are retained. 


e Tu-204-100C (referred to in Russian as 
the Tu-204-100S). Cargo version of the 
Tu-204-100. The prototype was updated 
from Tu-204C RA-64008. Production exam- 
ples built by the Aviastar factory have a win- 
dowless fuselage. The aircraft is operated by 
Russian air carriers on charters to Europe 
and is one of the quietest medium commer- 
cial freighters on the market; the Europeans 
even dubbed it 'Quiet Bison’. 

As well as the versions listed above, sev- 
eral others were at the project stage in the 
early 1990s including: 
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Specifications of the Tu-204 family 





Engines 
Thrust, kgp 
Wing span, m 
Length, m 
Height, m 
Wing area, nf 
Take-off weight, kg 
Passengers 
Range with 
full payload, km 
Cruising speed, km/h 
Cruise altitude, m 
Required runway 
length, m 


Tu-204 
PS-90A 
2x16,140 
42.0 

46.0 

13.9 
184.17 
94,600 
212-214 


2,430-2,900 
830 
12,100 


1,830 


Tu-204-100 
PS-90A 
2x16,140 
42.0 

46.0 

13.9 

184.17 
103,000 
210 


9,000 
810-850 
12,100 


2,200 


Tu-204-120 
RB211-535E4 
2X19,310 
42.0 

46.0 

13.9 

184.17 
103,000 

210 


9,000 
810-850 
12,100 


2,200 


Tu-214 
PS-90A 
2X16,140 
42.0 

46.0 

13.9 
184.17 
110,750 
210 


6,250 
810-850 
12,100 


2,500 


Tu-204-300 
PS-90A 
2x16,140 
42.0 

40.0 

13.9 

184.17 
103,000 
160 


7,200 
810-850 
12,100 


2,050 





A three-view of the Tu-204K. 
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e Tu-204C3 (Tu-204C’*). Convertible ver- 
sion based on the Tu-204 which can be used 
in all-passenger, combi (passenger/cargo) 
or cargo configuration. The project was 
awarded a silver medal at the Brussels Inter- 
national Exhibition and has patents in sev- 
eral countries. Provision is made for carrying 
LD3-46 standard containers; hence the C’ 
designation suffix standing for 'cargo, con- 
vertible, containerised’. 

e Tu-206 (initial designation Tu-214, then 
Tu-216) - see Tu-204K below; 

e Tu-204-210. A version of the Tu-204- 
200 with Pratt& Whitney PW2240 turbofans; 

e Tu-204-230. A version with Kuznetsov 
NK-93 ducted propfans, with the option of 
using the NK-94 bi-fuel derivative able to run 
on LNG; 

e Tu-204-400. A stretched version of the 
Tu-204. 


Tu-204K (Tu-206) medium-haul 
airliner (project) 

The OKB is engaged in developing a 210- 
seat cryogenic-fuel version of the Tu-204 
powered by two PS-92 turbofans. Initially 
designated Tu-206, it was later renamed 
Tu-204K (krioghennoye toplivo - cryogenic 
fuel). Based on the production PS-90A, the 
PS-92 will have a take-off thrust of 16,400 
kgp and be able to run on LNG and 
kerosene. This engine will be more environ- 
mentally friendly, with nitrous oxide emission 
15% and carbon monoxide emission 20% 
lower than the PS-90A. Overall its pollutant 
level will be only a quarter and its fuel con- 
sumption half that of the Tu-204. The LNG 
tanks will be installed in a dorsal fairing run- 
ning the full length of the fuselage. 


Project specifications of the Tu-206 





Max TOW 110,750 kg 
Max payload 25,200 kg 
Fuel load (LNG) 22,500 kg 
Fuel load (kerosene) 5,500 kg 


Passengers 210 

Range with max payload 3,600 km 

Range with normal payload 5,300 km 
Cruising speed 800-850 km/h 
Cruising altitude 10,600-11,600 m 
Required runway length 2,500 m 

ICAO landing category IIl 





'214' (Tu-214) medium-haul airliner 

At the KAPO plant in Kazan', the high-gross- 
weight Tu-204-200 with a TOW of 110.7 
tonnes received a new designation, Tu-214. 
The prototype (RA-64501) flew on 21st 
March 1996. The first production example, 
RA-64502, was delivered to the launch 
customer Dalavia Far East Airlines in 2001; 
currently the type is also operated by the 
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Above: A model of the cryogenic fuel derivative 
of the Tu-204 displaying the original designation 
Tu-206. The huge dorsal fairing accommodates 
the cryogenic tanks and its ancillary systems. 


il'dar Valeyev 


Above right: The same model bearing the 
project's current designation, Tu-204K. 


Right: Wearing a coat of chrome yellow primer, 
the Tu-214 prototype, RA-64501, lifts off at 
Kazan’-Borisoglebskoye on its maiden flight on 
21st March 1996. 


Below: A cutaway drawing of the Tu-214. 
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Above: The Tu-214 final assembly line at the KAPO factory in Kazan’. 
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Above: The first operational Tu-214, RA-64502 operated by Dalavia Far East Airlines of Khabarovsk, is 
named Yurly Vorob'yov in memory of the programme chief who died before the type entered service. 


| Aircraft with 210 pass. seats. The basic variant. 


Pomme: mmm 


Aircraft TU-214 with 3-e additional fuel tanks. 
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This drawing from a KAPO advertising brochure shows the standard and long-range versions of the Tu-214. 
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Rossiya State Transport Co. and Kras Air; 
several are reportedly on order for the Russ- 
ian Air Force. 


Tu-214F medium-haul cargo aircraft 
A cargo version of the Tu-214 (similar to the 
Ul'yanovsk-built Tu-204C) is being prepared 
for production in Kazan'. Like the Tu-204C, 
this aircraft designated Tu-214F (freighter) 
will have a large port side cargo door and a 
windowless fuselage. 


Tu-214VIP 

A VIP version of the Tu-214 is also under 
development. The aircraft will be built for 
government flights and the Russian Armed 
Forces. 


'224' (Tu-224) medium-haul 

airliner (project) 

A version of the Tu-214 with Rolls-Royce 
engines and western avionics. 


'244' (Tu-244) second-generation 
SST (project) 

The OKB started design work on a second- 
generation SST around 1971 -73, drawing on 
its experience of the Tu-144, the Concorde 
and similar American projects. The prelimi- 
nary project bearing the designation Tu-244 
to underscore the 'changing of the guard' 
was prepared in 1973. The OKB's main task 
was to produce an aircraft able to compete 
with subsonic medium-haul airliners either 
in service or under development. To achieve 
this the SST-2 had to be cost-effective when 
compared with ordinary subsonic airliners, 
environmentally friendly and with accept- 
able levels of passenger comfort. Its higher 
speed was to enable airlines to carry a grow- 
ing number of passengers, using fewer air- 
craft, which would offset the greater cost of 
fuel. Ecological acceptability, sonic boom, 
ground noise, pollution - including effects 
on the ozone layer - would largely deter- 
mine the aircraft's success or failure. 

All these problems in varying degrees 
accompanied the creation of the first-gener- 
ation SSTs, but when their development first 
began back in the first half of the 1960s 
issues like these were not considered quite 
as important. 

Work on the SST-2 has now been pur- 
sued in the OKB for over twenty-five years, 
during which time there have been several 
Tu-244 projects differing in aerodynamic 
configuration, design solutions applied to 
the airframe, engines and performance. The 
major difference between first- and second- 
generation SSTs was to be improved aero- 
dynamics, engines offering better fuel 
efficiency, and the ability to carry more pas- 
sengers over greater distances. Work on the 
SST-2 was headed personally by Aleksey A. 


Tupolev for many years; currently the chief 
designer for the SST-2 programme is 
A. L. Pookhov, with technical management 
under M. I. Kazakov. 

One of the first Tu-244 projects was the 
1973 project which had four engines rated at 
around 37,500 kgp for take-off, with a spe- 
cific fuel consumption of 1,23 kg/kgp-hr in 
supersonic cruise. lts take-off weight was 
360 tonnes and its payload 30 tonnes. Vari- 
ous versions accommodated between 264 
and 321 passengers. The Tu-244's wing 
area was 1,100 m’, its cruising speed 2,340 
km/h, and its range with a normal payload 
was to be 8,000 km. It is layout it resembled 
a development of the Tu-144. Most of the 
aerodynamic work was directed at increas- 
ing the lift/drag ratio to obtain the desired 
range, using reduced relative cross-sections 
for the fuselage and engine housings and 
larger, higher aspect ratio wings. The latter 
featured leading-edge slats extended for 
flight at subsonic speeds. Separated engine 
housings with axisymmetrical air intakes 
were mounted behind the line of maximum 
wing thickness, and the wing surface was 
optimised to take into account the engine 
fairings. During wind-tunnel tests of models 
a cruise lift/drag ratio of 8.75-9.0 was 
obtained at a cruising speed of Mach 2,2 
and a maximum lift/drag ratio of 14.8 at sub- 
sonic speed. 

At the end of 1976 a ruling on the SST-2 
passed by the CofM Presidium's commis- 
sion on defence industry matters defined the 
schedule of work and the basic characteris- 
tics for the Tu-244. The first stage was to be 
for a comparatively small aircraft with a take- 
off weight of 245-275 tonnes, a wing area of 
570-750 m’ and engines rated at 22,500- 
27,500 kgp for take-off. A larger SST-2 was 
to follow later. 

By 1985 the OKB had prepared a techni- 
cal project for the Tu-244 with four variable- 
cycle engines rated at about 24,000 kgp for 
take-off. The project was for a slightly larger 
aircraft than the Tu-144D, with a take-off 
weight of 260 tonnes, a wing area of 607 nr 
and carrying 150-170 passengers. Its esti- 
mated range was 7,000-10,000 km. The 
lift/drag ratio at Supersonic cruising speed 
was calculated at 8.65. A particular feature of 
the project was the use of variable-cycle 
engines in conjunction with shorter air 
intakes than those on the Tu-144. The vari- 
able-cycle engines were to optimise engine 
operation under different flight conditions 
and provide fuel-efficient subsonic flight 
over densely populated areas. 

The technical difficulties and rising costs 
involved in the SST-2 programme impelled 
the leading aircraft firms in the USA, the UK, 
France, Germany, Italy, Japan and Russia to 
co-operate in SST-2 research from the late 
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Baggage compartment No.1 Baggage compartment No.2 
3 LD3-45 containers 5 LD3-45 containers 
or 3 PKC pallets (60.4"x61.5") or 5 PKC pallets (60.4"x61.5") 





V VY 
13 pallets (88"x108") + 1 pallet (88"x53”") or 13 AAC pallets + 1 pallet (88"x53") 
or 13 pallets (88"x125") + 1 pallet (88"x53") or 12 pallets (96"x125") + 1 pallet (88"x53") 


Above: A drawing showing the internal layout of the Tu-214F. 
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Above: A model of the Tu-244 as it was envisaged in 1973. The similarity to the Tu-144 is obvious but the 
aircraft is rather larger. 
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This view accentuates the difference in layout between the Tu-144 and the Tu-244; the latter's engines are 
located farther from the fuselage in spaced individual nacelles. 
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Above: A three-view of the Tu-244 in its 1993 configuration with Concorde-style paired engine nacelles. 





An artist's impression of the Tu-244's current configuration with paired engines. 


1980s onwards. This concerned ecological 
repercussions, the demand for an SST and 
the aircraft's optimum size. It should be said 
that similar co-operation had taken place 
before between France and the USSR on the 
SST-1 in the mid-1960s, albeit in a more 
restricted context. In the early 1990s the so- 
called group of eight was formed, including 
Boeing, McDonnell Douglas, British Aero- 
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space, Aerospatiale, Deutsche Aerospace 
Airbus, Alenia, Associated Japanese Aircraft 
Companies and the Tupolev ANTK, to tackle 
the problems of the SST-2 concept on an 
international level. 

During the 1990s the OKB continued 
working on various aspects of the SST-2 pro- 
ject, drawing on previous studies, the out- 
look for the national and international air 
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market in new SST aircraft, and maintaining 
close links with TsAGI, TsIAM, VIAM and Lll. 
By the second half of the decade the future 
Tu-244 had more or less taken shape, 
although further development at a normal 
pace would see its first flight taking place 
between the years 2005 and 2010. The basic 
configuration was a tailless delta with the 
four engines housed separately, a take-off 
weight of 320-350 tonnes and a cruising 
speed of Mach 2.0-2.05. The selected take- 
off weight, dimensions and passenger 
capacity of 250-300 or even more, would 
enable it to compete with such subsonic air- 
craft as the Boeing 747 and the Airbus 
Industrie A310 which carried between 300 
and 500 passengers. The layout of the 
Tu-244 was designed to provide a high 
lift/drag ratio in Supersonic cruise (up to 
9 and above) and subsonic speeds (up to 
15-16) and for take-off and landing, together 
with noise reduction and enhanced passen- 
ger comfort. 

The cranked-delta wing with large lead- 
ing edge extensions has complex camber 
on its central section and the wing airfoil 
varies across the span. Pitch and roll control 
and trim are provided by elevons, and lead- 
ing-edge flaps are provided for greater lift. 
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Compared to the Tu-144, the basic wing sec- 
tion has significantly less leading-edge 
sweep while retaining sharply swept-back 
leading edge root extensions to reach a 
compromise between the behaviour at high 
supersonic cruising and subsonic speeds. 
The wing structure is similar to the Tu-144's, 
and provision has been made for the exten- 
sive use of composite materials in the struc- 
ture of the wings, fuselage, tail assembly 
and engine housings to achieve a saving of 
25-30% in airframe weight. 

As on the Tu-144, the vertical tail has a 
two-section rudder and is of similar con- 
struction to the wings. The fuselage com- 
prises the pressurised cabin with nose and 
tail sections. The optimum fuselage cross- 
section to accommodate 250-320 passen- 
gers appears to be 3.9 m wide and 4.1 m 
high. The Tu-244 has no drooping visor 
nose, as the cockpit glazing is adequate for 
flying and the necessary field of view for 
take-off and landing is provided by opto- 
electronic systems. The increase in take-off 


weight has necessitated alterations in the 
undercarriage and, unlike the Tu-144, this Above: An artist's impression of the Tu-244 as originally envisaged. Note the four-section wing control 
surfaces. 
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A cutaway drawing of the original Tu-244 project. Note how the main gear units stow in the wings in similar manner to the original Tu-144 (izdeliye 044). 
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Above: This cutaway drawing shows a different project configuration with canard foreplanes and smaller wings featuring a cranked trailing edge. 


comprises a single nose gear unit and three 
main units, of which the two outer ones have 
three-axle 12-wheel bogies retracting into 
the wings, while the twin-wheel centre unit 
retracts into the fuselage. The take-off thrust 
of each engine is be around 25,000 kgp, 
although the exact type is not yet clear; vari- 
able-cycle engines and conventional turbo- 
fans with ejector nozzles to suppress noise 
on take-off and landing are being consid- 
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ered. Systems and equipment will take the 
experience gained with the Tu-160 and 
Tu-204 into account. 

In an effort to take a flexible approach to 
the problems of the SST-2, several possible 
variants of the Tu-244 differing in weight, 
dimensions, passenger capacity and small 
details of layout were prepared. One of the 
latest Tu-244 variants proposed by the OKB 
has a take-off weight of 300 tonnes, a wing 





An artist's impression of the first project to bear the Tu-304 designation - basically a Tu-204 equipped 
with a T-tail and two propfan engines in pusher configuration. 
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area of 965 m’, four turbojets providing 
around 25,500 kgp for take-off and carries 
254 passengers. lts estimated operating 
range at supersonic speed with a normal 
payload is 7,500 km. 

The Tu-144LL 'Moskva' (Moscow) 
research aircraft based on a production 
Tu-144D has been avaluable contribution by 
Russia to the development of an SST-2. 
Work on the Tu-144LL has come under the 


Project specifications of the Tu-244 





(1999 project data) 

Length 88.0 m 
Wing span 45.0 m 
Height 15.0 m 
Fuselage diameter 3.9 m 
Wing area 965 m’ 
Take-off weight 300,000 kg 
Payload 25,000 kg 
Fuel load 150,000 kg 
Cruising speed Mach 2.0 
Cruising altitude 18,000-20,000 m 
Operating range 7,500 km 
Required runway length 3,000 m 
Passengers 254 
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umbrella of Russian-US co-operation with 
active financial support provided by the 
Americans. Production Tu-144D RA-77114 
(c/n 10082) was selected for conversion, its 
RD36-51A turbojets being replaced by 
NK-321 turbofans (a modification of the 
Tu-160's NK-32) in new engine nacelles with 
revised air intakes; the wings were rein- 
forced, the fuel system and other systems 
revised and a monitoring and test equip- 
ment suite fitted. The Tu-144LL made its first 
flight on 29th November 1996. In the course 
of twenty-seven flights made under the joint 
research programme, eight unique experi- 
ments were performed to determine pres- 
sure distribution, the friction coefficient, 
boundary layer parameters, temperature 
distribution along the airframe surface, inter- 
nal engine temperatures, cabin noise and 
the acoustic loading on elements of the 
structure. For the first time the results of the 
take-off and landing characteristics of low 
aspect ratio large-area wings flying over the 
runway at very low level have been recorded. 
Assessments of the aircraft's performance 
including stability and handling have been 
made by several test crews, and NASA test 
pilots have participated in three flights. 


'304' (Tu-304) medium-haul airliner 
(project, first use of designation) 
Around the mid-1980s the OKB explored a 
technical proposal for a derivative of the 
Tu-204 with a T-tail and two powerful turbo- 
fan or propfan engines mounted on the rear 
fuselage sides. This project designated 
'304' was not taken further. 


'304' (Tu-304) long-haul 
high-capacity airliner (project) 

In the early 1990s the Tu-304 designation 
was re-used when the OKB undertook work 
on long-range high-capacity airliners. The 
'second-generation’ wide-body Tu-304 was 
to carry up to 500 passengers over dis- 
tances up to 10,000 km. The aircraft was to 
be of a rather unconventional layout, with a 


Project specifications of the Tu-304 

Length 62 m 

Wing span 57 m 
Height 19m 

Wing area 340 m’ 
Wing aspect ratio 9.6 
Maximum take-off weight 245,000 kg 
Maximum payload 59,000 kg 
Maximum fuel load 88,000 kg 
Cruising speed Mach 0.85 
Cruising altitude 11,000 m 
Operating range with 400 passengers 10,200 km 
Take-off run 3,200 m 














A three-view of the 'second-generation' wide-body Tu-304. 


fuselage featuring an elliptical cross-section 
with the larger axis horizontal, low-set wings 
swept-back 33.3° and swept-back tail sur- 
faces with outward-canted twin tails. The 
take-off weight was envisioned at some 
250,000 kg. The two high-bypass turbofans, 
each with a thrust of about 40,000 kgp and a 
specific fuel consumption around 0.57 
kg/kgphr, were carried on pylons under the 
wings. Possible engines included the 
40,000-kgp NK-44 with a cruise SFC of 0.54 
kg/kgphr or the identically rated Rolls- 
Royce Trent 884 with an SFC of 0.575 
kg/kgphr. Its equipment was to facilitate 
ICAO Category IIIA landings. 


Project work went on for several years, a 
fuselage mock-up was built, and variants of 
fuselage layout worked out to take into 
account every possible aspect of multi-func- 
tional operation. It was anticipated that the 
Tu-304 would be ready for testing between 
2000 and 2010, given a normal pace of 
development and the appropriate financial 
support. By 2000, however, work on the pro- 
ject had been suspended. 


'404' (Tu-404) super-large airbus 
(project) 

In 1991, almost in parallel with work on the 
Tu-304, the OKB initiated research work on a 
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super-large airous as the Tu-404 designed to 
carry 1,200 passengers over distances of 
12,000-13,000 km. Several possible layouts 
were considered, including a lifting-body fly- 
ing wing layout. The engines were to be six 
propfans driving pusher airscrews, each 
with a take-off thrust of 18,000 kgp and a 
cruise SFC of 0.664 kg/kgp-hr. The engines 
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were to be installed above the rear end ofthe 
lifting body; the latter was to accommodate 
six passenger cabins with a total capacity of 
1,214 passengers. The aircraft had two large 
outward-canted fins with conventional rud- 
ders, and additional ventral fins were situ- 
ated under the rear fuselage. The outer wing 
sections had 35° leading-edge sweep and 
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contained most of the fuel. This flying wing 
project for the Tu-404 was to have a fuselage 
length of 59.7 m, a wing span of 110 m and 
a height of 18.8 m. 

A version of the Tu-404 with a conven- 
tional layout was also evaluated. This was a 
double-deck airbus able to carry 1,200 
economy-class passengers over 10,000 km, 
the lower deck accommodating 700 pas- 
sengers and the upper deck 500. The under- 
side of the fuselage housed large luggage 
bays for various loads in standard contain- 
ers. Provision was also made for converting 
the aircraft to carry passengers on the upper 
deck and cargo below, or cargo only. The 
low-set wings swept back 35° were fitted 
with multi-section slats along the entire lead- 
ing edge, multi-section spoilers, ailerons for 
low-speed control and flaps. Winglets were 
mounted at the wingtips. Four NK-44 or 
Rolls-Royce Trent engines were to be 
installed on underwing pylons. The under- 
carriage was to be multi-bogied with the 
multi-wheel bogies retracting into the fuse- 
lage and wing centre section. Work on the 
Tu-404 did not progress beyond the initial 
design stage and discussions with MGA. A 
model of the flying wing has been shown at 
various international exhibitions. 


Project specifications of the Tu-404 (conventional 
layout version) 


Length 86.6 m 
Wing span 77.0 m 
Height 27.3 m 
Fuselage length 86.4 m 
Fuselage height 9.4 m 
Fuselage width 8.0 m 
Maximum take-off weight 605,000 kg 
Maximum landing weight 460,000 kg 


Passenger capacity: 
third class version 750 


economy class version 1,200 
Maximum payload 126,000 kg 
Cruising speed 900 km/h 
Operating range with max payload 9,200 km 
Operating range with normal payload 13,500 km 
Runway required Class A 


Fuel consumption 
with 750 passengers 
with 1,200 passengers 


20 g/seat-km 
14 g/seat-km 





'344' (Tu-344) supersonic VIP 
transport (project) 

In the late 1990s the OKB explored the idea 
of a VIP version of the Tu-22M3 to carry 
between ten and twelve passengers. 


'334' (Tu-334) short-haul airliner 

On 8th February 1999 at 1250 hours 
Moscow time the Tu-334 short-haul airliner 
designed by the Tupolev ANTK in associa- 


tion with a group of Russian and Ukrainian 
enterprises made its first flight. It was the first 
time since 1991 that a new type of passen- 
ger aircraft had flown in Russia; the previous 
all-new airliner was the IL-114 which first flew 
in 1990 when the USSR was still extant. On 
its 31-minute maiden flight the aircraft was 
flown by captain A. Soldatenkov and co-pilot 
S. Borisov; the crew also included Ye. Kooz'- 
min, Ye. Koodryavtsev and A. Filippskiy. The 
crew praised the machine's stability and 
handling, making particular mention of its 
excellent behaviour on take-off and landing. 

This first flight marked the culmination of 
a ten-year effort by the Tupolev ANTK to 
create an advanced short-haul aircraft as a 
successor to the Tu-134 (hence the designa- 
tion). The work began in 1988 and was 
aimed at achieving a high degree of struc- 
tural commonality between the Tu-334 and 
the Tu-204 in order to save time and 
resources. A similar approach had proved 
its worth in the late 1950s and early 1960s 
when the successful Tu-104 had been 
derived from the Tu-16, or the Tu-134 from 
the Tu-124. 

Early ideas on layout closely followed 
those for the Tu-204, but the Tu-334 was to 
be smaller and lighter. The tourist class ver- 
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Above: The Tu-344 was nothing less than a straightforward adaptation of the Tu-22M3 for the supersonic 
business jet role. 





Above: An artist's impression of the Tu-334 airliner in its original guise with underwing engines and a 
conventional tail. Wonder if the artist had consciously given the aircraft such a cartooney appearance? 














In its T-tail form the Tu-334 was conceived with two different powerplants. Left: the stretched propfan-powered Tu-334-Il which has now been abandoned for want 
of the intended engine. Right: the turbofan-powered Tu-334-I (later redesignated Tu-334-100) that eventually materialised. 
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Above: The Tu-334-100 prototype, RA-94001, takes off on its maiden flight at Zhukovskiy on 8th February 1999. 
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Tu-334-ll Tu-334- (Tu-334-100) 
Engines 2 x D-227 propfan 2 x D-436T1 
Length 36.9 m 33.2 m 
Wing span 29.1 m 29.1 (29.8) m 
Height 8.4 m 8.4 m 
Wing area 83.2 m’ 83.2 m’ 
Take-off weight 47,400 kg 41,500 kg 
Maximum payload 13,500 kg 11,000 kg 
Cruising speed 800 km/h 800-820 km/h 


Range 
Runway length 
Fuel efficiency 


2,200 m 


sion was to carry 100 passengers (with a 
810-mm seat pitch) over a range of 2,000 
km, and the VIP version would convey 22 
passengers over 6,000 km. It was to be pow- 
ered by two high-bypass _ turbofans, 
although there was talk of ducted propfan 
engines with a take-off thrust of 8,000-9,000 
kgp and a cruising thrust of 1,600 kg to pro- 
vide Mach 0.78 at 11,000 m when its SFC 
would be 0.51 kg/kgphr. The fuselage was 
to be similar to that of the Tu-204 but much 
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3,450 km (with 126 passengers) 


13.0 g/seat-km 


2,000 km (with 102 passengers) 
2,200 m 
20.0 g/seat-km 


shorter. This allowed passengers to be car- 
ried with a degree of comfort normally found 
in large airliners. The luggage hold was 
capacious and designed to take standard 
containers. All these factors increased the 
appeal of the future Tu-334 and, to some 
extent, made it similar to the Tupolev airliner 
projects of the early/mid-1970s. 

According to the project data, this first 
version of the Tu-334 would have had the fol- 
lowing parameters: 


Now carrying the registration simply as 94001 (with no nationality prefix), the prototype lands at 
Zhukovskiy after a demonstration flight at the MAKS-2001 airshow. 
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length -28.6 m; 
wing span - 20.2 m; 
height - 11.1 m; 
take-off weight - 39,000 kg; 
maximum payload - 11,500 kg; 
cruising speed - 800-830 km/h; 
range with 95 passengers - 2,300 km; 
runway type - Class B; 

e fuel efficiency - 17-17.5 g/seat-km. 

Eventually, with the availability of 
Muravchenko D-227 unducted propfan 
engines with pusher propellers providing a 
take-off thrust of 8,000-9,000 kgp, the initial 
project was reworked to locate the engines 
adjacent to the rear fuselage 

The propfan version was planned with 
four possible seating layouts in mind: a 126- 
seat tourist layout (with a 810-mm seat 
pitch), 137-seat economy layout (with a 750- 
mm seat pitch), a 116-seat mixed-class lay- 
out with eight first-class seats at 1,020-mm 
pitch, and 108 tourist class seats or a 104- 
seat mixed-class layout with eight first-class 
seats, 12 seats at 960-mm pitch and 84 
tourist-class seats. The version with 
Muravchenko D-436T turbofans was to have 
three main seating layouts: a 102-seat 
tourist-class layout, a 92-seat mixed-class 
layout (eight first-class and 84 tourist-class 
seats) and an 86-seat mixed-class layout 
(eight first-class, 12 at 960-mm pitch and 66 
tourist-class). The figures in the table on this 
page are for the two projected versions. 

The problems encountered with the use 
of propfans on an aircraft of this class forced 
the Tupolev ANTK to concentrate fully on the 
version with D-436T engines. By the mid- 
1990s the first Tu-334 was almost completed 
and was unveiled at the MAKS-95 airshow. 
Then, however nearly three years passed 
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while the aircraft was outfitted with the nec- 
essary equipment and prepared for flight 
testing. 

The machine was designed with low-set 
moderately swept wings, engines mounted 
in nacelles flanking the rear fuselage and a 
T-tail. The tricycle undercarriage has an elec- 
tronic braking system which automatically 
switches over to accelerated braking in the 
event of an aborted take off. The wings have 
been designed with high aerodynamic char- 
acteristics and incorporate a state-of-the-art 
torsion-box/fuel tank structure. They consist 
of a centre section integral with the fuselage 
and wing panels featuring winglets to lessen 
induced drag. The outer wing sections are 
one-piece assemblies, a factor which adds 
to the wings’ structural strength and simpli- 
fies the manufacturing process. Access to 
the torsion boxes is via removable covers in 
the wing undersurface. The wing skin and 
internal load-bearing structures are made of 
rolled and pressed panels and sections up 
to 13 m long. The wing control surfaces and 
high-lift devices are of composite honey- 
comb construction, as are the tail control 
surfaces. 

The fuselage consists of nose, centre 
and rear sections. Sub-assemblies and sec- 
tions are fully finished with their floor struc- 
ture and with some interior fittings in place 
before they are mated. The air conditioning 
system is modelled on the latest western 
technology and allows for passenger opera- 
tions in Russia under a range of climatic con- 
ditions, and the aircraft's capacity, ambient 
noise level and reliability meet modern stan- 
dards. Since the turbofan-powered short- 


fuselage version has no overwing emer- 
gency exits, rear service doors doubling as 
emergency exits are provided, and there are 
plans to fit the aircraft with built-in airstairs of 
the kind found on such aircraft types as the 
Boeing 737-200. 

Both the passenger cabin and the flight- 
deck have been designed to modern stan- 
dards. Their ergonomic interiors, the use of 
noise-absorbent fittings, the wide aisle and 
the generous seat pitch make the Tu-334 
one of the most comfortable aircraft in its 
class. The flightdeck is virtually identical to 
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that the Tu-204 and provides comfortable 
working conditions for the crew. The basic 
layout of the tourist class cabin is for 102 
passengers with a 810-mm seat pitch. The 
principal design of the cabin and its utilities 
(toilets, galleys and coat closets) allow the 
Tu-334 to be used in a variety of different 
seating layouts in accordance with the oper- 
ator's precise wishes. Luggage and cargo 
can be carried in forward and rear holds (10 
and 6.2 m° respectively). Hand luggage can 
be stored in overhead bins. The aircraft is 
flown by a crew of two or three, the optional 
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Above: The flightdeck of the first Kiev-built pre-production example, RA-94005. The Tu-334's flightdeck is 


virtually identical to that of the Tu-204/Tu-214. 





94005, the second Tu-334-100 to fly, retracts its undercarriage after departing Zhukovskiy on a test flight. Note the revised main gear door design. 
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Mixed class version designated to carry 72 passengers 
- 12 first-class seats, seat pitch is 1,020 mm 
- 60 tourist class seats, seat pitch is 810 mm 





Tourist class version designated to carry 102 passengers, 


seat pitch is 810mm 





74-seat cabin layout 
- 8 business-class seats 
- 66 economy-class seats 


Three alternative cabin layouts planned for the Tu-334-100. 


third crewmember being the flight engineer, 
and the flightdeck has electronic displays 
and automatic flight systems. The status of 
the main flight, navigation and aircraft sys- 
tems is displayed in colour. The standard 
navigation system provides for automatic 
navigation in co-ordination with an optimum 
ICAO Cat IMA landing profile. The aircraft has 
two D-436T1 engines designed by the 
Ukrainian '‘Progress' Zaporozhye Engine 
Design Bureau (ZMKB) which have high 
operating characteristics and fuel efficiency 
and fully conform to current and impending 
ICAO norms for noise and pollution (taking 
into account the latest changes). 

During 1999 the first Tu-334 (RA-94001, 
c/n 01001) made 43 flights under the manu- 
facturer's test and certification programme, 
of which three were for certification and 19 
for training and demonstration purposes - 
including those at the MAKS-99 (Moscow), 
IDEX-2000 (Dubai) and Teheran shows. In 
the course of its flights the aircraft reached a 
speed of Mach 0.76 and an altitude of 
10,500 m, as well as withstanding requisite 
G loads and making the prescribed 
manoeuvres. The second airframe (c/n 
01002), also Moscow-built, is undergoing 
static tests at TsAGI. Subsequent examples 
in the experimental series are being built in 
Russia and in the Ukraine. Tu-334 c/n 01003 
was under construction at the RSK MiG Air- 
craft Consortium's LAPIK factory in 
Lookhovitsy near Moscow, which was des- 
ignated as the main Tu-334 factory for a 
while. C/n 01004 is the fatigue test airframe 
built by the Aviant factory in Kiev, the 
Ukraine. Tu-334 c/n 01005 was likewise built 
in Kiev and ceremonially rolled out on 2nd 
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August 2003 as the second flight test exam- 
ple. Registered RA-94005 and named Alek- 
sandr Kharlov in memory of Aviant's 
deceased director who had done a lot to see 
the Tu-334 enter production, it first flew on 
21st November 2003, joining the prototype 
in the test programme. Such a broad 
approach to the experimental series was 
meant to speed up certification (originally 
planned for 2001-02, given proper financial 
support) and service entry. 

A definite system for Tu-334 production 
has already been arrived at. The Tupolev 
ANTK, the KAPO plant in Kazan' (which has 
now taken over from RSK MiG as the pilot 
factory and is to complete the unfinished air- 
frame No.01003), the Aviant factory in Kiev 
and the Aviastar JSC in Ulyanovsk have 
made joint decisions to build the basic pro- 
duction Tu-334-100 (the 102-seat version 
with a wing area of 83.2 m’ and a range of 
3,150 km). The latter two factories are man- 
ufacturing airframe subassemblies but will 
later progress to the full-scale manufacture 
of one of the Tu-334's versions. Their confi- 
dence in the commercial success of the 
Tu-334 is founded not only on the Tupolev 
ANTK's wide experience but on the forecast 
market for short-haul aircraft when today's 
ageing airliners have to be replaced. 

The Tu-334 has good prospects in the 
Commonwealth of Independent States, with 
a potential market for over 600 aircraft in the 
period up to 2010. Orders and options have 
been placed by a number of CIS airlines. 
There has been interest from abroad, too, 
especially from China and Iran; the latter 
even wanted to build the type under licence 
in Isfahan. 
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The Tu-334 programme looks forward to 
a whole family of different versions based on 
the Tu-334-100, including passenger and 
cargo aircraft with different capacities and 
different types of engines and equipment. 
The following basic versions of the Tu-334 
were drawn up by the Tupolev ANTK in the 
1990s: 

e Tu-334-100. Baseline version with 
D-436T1 engines, a seating capacity of 102 
and a range of 3,150 km. Wing area 83.2 m’; 

e Tu-334-120. Export version of the 
Tu-334-100 with BMW/Rolls-Royce BR710- 
48 turbofans; 

¢ Tu-334-100D. Stretched-fuselage ver- 
sion with greater wing span and bigger wing 
area, D-436T2 engines and a longer range of 
4,000 km (presently shelved); 

¢ Tu-224-120D. Export version of the 
Tu-334-100D with BR715-56 engines; 

¢ Tu-334-200. Version with a stretched 
fuselage and increased wing area, D-4361T2 
engines and an increased seating capacity 
of 126. Range increased to 4,000 km 
(presently shelved); 

¢ Tu-334-229. Planned export version of 
the Tu-334-200 with BR715-56 engines; 

¢ Tu-334-100C, Tu-334-220C. Cargo 
versions of the corresponding passenger 
variants with a port side cargo door. 

Apart from the versions mentioned 
above, there may be future trainer versions 
of the Tu-334 for the Russian Air Force and 
Russian Naval Air Arm. The Tu-134Sh and 
Tu-134UBL/UBKM derived from the Tu-134A 
and Tu-134B are still in service but will need 
to be replaced sooner or later. 

The Tu-334, even in its basic Tu-334-100 
form, can match or even, in some respects, 
surpass its western competitors. This edge 
must be maintained during its development 
and in subsequent modifications and con- 
firms the Tu-334's high degree of competi- 
tive potential in both external and 
international markets. A comparative table 
giving comparative figures for the Tu-334- 
100 and its western rivals appears below: 

The present state of affairs and future 
prospects can be gauged from addresses 
made at the presentation of a Tu-334 with 
BR715 engines for a potential customer - 
Aeroflot Russian International Airlines - at 
the Tupolev ANTK on 30th May 2000. Present 
on this occasion were: Air marshal Yevgeniy 
Shaposhnikov (former head of Aeroflot, at 
that point a Presidential advisor on civil avi- 
ation matters), the deputy director of Rosavi- 
akosmos Yuriy Bardin, the General Director 
of Aeroflot Russian International Airlines 
Valeriy Okulov, the General Director of the 
Tupolev ANTK V. A. Aleksandrov, the chief 
designer for the Tu-334 Igor' S. Kalygin and. 
the First Deputy General Director of the MiG 
RSK A. Gherasin, as well as representatives 





from the Russian Naval Air Arm, Aviant and 
Rolls-Royce Deutschland. 

In the first address, Yu. Bardin empha- 
sised that the Tu-334 project was a priority 
for Russia in the year 2000. The aircraft was 
to replace the Tu-134 and be produced at 
four factories - Aviant in Kiev, LAPIK in 
Moscow, Aviastar in Ul'yanovsk and the fac- 
tory in Taganrog (now no longer a partici- 
pant of the programme). He stressed that 
the aircraft's price of 17 million US dollars 
significantly undercut those of its foreign 
competitors. The Tu-334-100 and the future 
Tu-334-200 would be able to operate from 
65% and 90% respectively of Russia's air- 
ports, whereas the Boeing 737 could oper- 
ate from only 45% of them. Bardin foretold 
that the Tu-334 would be the most widely 
used aircraft of its class in the 21st century 
and mentioned the leading part played by 
RSK MiG and its financial support in reviving 
the Tu-334 programme. 

Igor’ Kalygin, the Tu-334's chief designer, 
said that although the specification had been 
draw up over ten years ago, its performance 
met the present-day requirements of poten- 
tial customers. According to the original 
specification, a range of 2,000 km was 
expected for 100 passengers - now the 
demand is for 3,500 km. In fact, including 
necessary fuel reserves, it is 3,200 km with 
D-436T1 engines and 4,000 km with BR715 
engines. Only the American Boeing 717 can 
match the Tu-334-100's performance. The 





Tu-334-100  FokkeMOO BAe 146-300 Boeing 717-100 Boeing 737-600 
(Avro RJ100) 

Maximum TOW, tonnes 47.9 44.45 44 20 5171 56.20 
Passengers 102 107 111 105 123 
Operating range, km 3,180 2,870 2,000 2,860 2,250 
with payload, tonnes 9.25 9.71 10.07 9.53 11.16 
Fuel efficiency, 
g/seat-km 22.85 25.3 26.6 26.9 23.0 
Direct operating 
costs, US$/hour 4,032 4,398 4,415 5,303 5,906 
Price, US$ million 17.0 24.0 20.0 32.0 35.0 
Noise level at 
take-off, EPNdB 35 82 90 82.5 83.0 





latest version, the Tu-334-200, is virtually a 
medium-haul aircraft. A whole family of air- 
craft developed from the Tu-334 will extend its 
versatility even further with their various 
capacities, fuselage lengths and wing areas. 
The Tu-334-100 and -120 will carry a payload 
of 12 tonnes and have wing areas of 83 nr. 
The Tu-334-100D, -120D, Tu-334-200 and - 
220 will carry 15-tonne payloads and have a 
wing area of 100 nf while retaining the essen- 
tial aerodynamic characteristics of the origi- 
nal wings. The OKB estimates that the new 
aircraft's fuel efficiency will be slightly better 
than that of the Boeing 717 and Airbus Indus- 
trie A319 and significantly better than that of 
the Boeing 727, and, due to its low price, the 
direct operating costs of the Tu-334 will be 
considerably lower than for these aircraft. 








A cutaway drawing of the Tu-334-100. 


The aircraft's noise levels conform 
with ICAO's future norms, and Kalygin 
mentioned the very low noise level in the 
flightdeck and in the first-class cabin. Partic- 
ular attention has been paid to passenger 
comfort and one its most important aspects - 
air conditioning. The cooling capacity of the 
system on the Tu-334 is 260 ccal/hr-cu m. 
With experience gained from Russian airlin- 
ers of the preceding generation, the luggage 
capacity has been raised. Total baggage 
capacity is 16.2 m’ (572 cu ft); inthe 102-seat 
baseline layout this equals 0.158 m* (5.6 cu ft) 
per passenger. A version has been devel- 
oped especially for Aeroflot Russian Airlines 
to meet customer requirements as closely 
as possible. In this version the cabin accom- 
modates 74 passengers (12 business-class 
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Above: An artist's impression of the Tu-336 - a bi-fuel derivative of the Tu-334-100 with a dorsal LNG tank. 


and 62 economy-class seats). The project 
makes provision for wider spacing between 
seat rows. The forward luggage hold will 
take six standard LD-3 containers (eight 
in the stretched Tu-334-200 version). The 
rear hold carries bulk cargo. The galley 
equipment meets the European ATLAS stan- 
dard. 

The basic aircraft's flight avionics have 
been fully revised and currently conform to 
AP-25 airworthiness standards, Eurocontrol 
and ICAO requirements. The flightdeck 
has not been altered; however, new liquid- 
crystal displays will be available within two 
years of the first flight. The Rosaviakosmos 
agency has suggested replacing the Tu-334's 
flight and navigation suite with the one used 
on the Beriyev Be-200 amphibian. 


The version proposed for Aeroflot will 
have BMW/Rolls-Royce BR715 engines 
which power the Gulfstream V, Bombardier 
Global Express and Boeing 717. It will also 
be equipped with an RE220 auxiliary power 
unit, and the idea of using this APU in ver- 
sions of the Tu-334 with Ukrainian D-436T1 
(T2) engines, with appropriate modifications 
to the engine's air turbine starter, is being 
considered. The aircraft has a designated 
service life of 60,000 hours with the possibil- 
ity of increasing this to 90,000 hours and 
60,000 flights. The service life of the D-436T 
is given as 20,000 hours’ running time. Main- 
tenance requirements are 4.5 man-hours 
per flight hour. The list price of the Tu-334 is 
US$17 million with D-436T engines or US$ 
20 million with imported engines. Kalygin 





Above: An early model of the Tu-330 displayed at the MAKS-95 airshow. 





This model depicts a later project version of the Tu-330 with revisions to the fuselage contours. 
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Specifications of the Tu-334-100 

Engines 2 x D-436T1 
Thrust 2 x 7,000 kgp 
Length 31.26 m 
Wing span 29.77 m 
Height 9.38 m 

Wing area 83.226 m 
Max payload 11.0 tonnes 
Cruising speed 800-820 km/h 
Range with full payload 3,150 km 


Fuel efficiency 22.85 g/seat-km 





asserted that 226 letters of intent had been 
signed with Russian, CIS and Slovakian air- 
lines. Of this number, ten were for aircraft 
with BR715 engines. He confirmed the certi- 
fication period for the Tu-334 with D-436T 
engines as the third to fourth quarters of 
2002 and its service debut is scheduled for 
the fourth quarter of 2002. However, not only 
has the service debut still not taken place as 
of mid-2005 but the LCD displays mentioned 
earlier haven't been fitted either. 

The German representative, M. Block, 
spoke about the BR700 series engines. The 
engine was certificated in 1992 and now 
powers passenger aircraft in a similar class 
to the Tu-334. 

The final address at the May 2000 pre- 
sentation was by the General Director of 
Aeroflot, V. Okulov. He expressed apprecia- 
tion of the Tu-334 project and mentioned 
that his airline was short of short-haul air- 
craft, with a need for fourteen. This forced 
Aeroflot to use aircraft with excess capacity 
on a number of routes with low load factors. 
For example, the Tu-154s used on the War- 
saw and Yerevan services where an aircraft 
of the same class as the Tu-334 would be 
more appropriate. All this demonstrates the 
viability of developing the Tu-334. 

Unfortunately, as usual, there was a 
huge gulf between good intentions and real- 
ity. The Tu-334's certification tests dragged 
on far longer than expected. In the mean- 
time several prospective customers (includ- 
ing Aeroflot) switched allegiance to Western 
types, leaving the Tu-334 with effectively no 
orders at all. Finally, in December 2003 the 
CIS Interstate Aviation Committee awarded 
a type certificate to the Tu-334-100. Even so, 
the announced operational trials with the 
Russian airline Kavminvodyavia still have 
not started as of mid-2005. 


'330' (Tu-330, Tu-204-330) cargo 
aircraft (project) 

It is a well known fact that two-thirds of 
Russia has no transport systems serving its 
outlying regions - areas of northern Russia, 
Siberia and the Far East - in which the coun- 
try's natural resources are concentrated but 


which are difficult to access. These areas 
rely to a considerable degree on Russia pos- 
sessing a modern transport system. Due to 
geographical, natural and historical factors 
the Soviet Union had paid great attention to 
the development of an air transport system, 
especially with regard to these outlying 
regions, as it also did to enhancing the 
mobility of the armed forces. Altogether, at 
the end of the 1990s, the Soviet/CIS aircraft 
industry had built 1,162 Antonov An-12 tur- 
boprop transports, more than 900 IL-76s and 
some 2,000 transport aircraft of other types. 
These versatile aircraft were widely used for 
civil as well as military purposes, and still 
serve Russia and other CIS republics and 
the countries abroad to which they were 
exported. The situation today is one in which 
most of these aircraft, including the An-26, 
An-12 and IL-76, date from the 1960s to the 
1980s and are obsolescent. Many are reach- 
ing the end of their service lives while others 
are economically unable to meet the 
demands of the present day. 

The use of cargo versions of large airlin- 
ers, either Russian or western types, can 
only partly solve the problem, since by the 
terms of their original design they are ill- 
suited for carrying large items of cargo for 
either civil or military purposes. For the 
Tupolev ANTK, the design of cargo aircraft 
for the armed forces and for civil applica- 
tions has been a constant preoccupation 
throughout the seventy years of its exis- 
tence. The common factor is that all have 
been developed from the OKB's airliners or 
bombers. In some instances two very similar 
aircraft have had two distinct applications: a 
bomber and a military transport or a pas- 
senger aircraft and a cargo transport. In the 
1930s the G-1 and G-2 cargo aircraft were 
based on the TB-1 and TB-3 bombers, and 
in the 1950s several hundred Tu-4 bombers 
were converted into Tu-4TD military trans- 
ports. In 1950 the OKB created its first exper- 
imental transport aircraft, the Tu-75, which 
was the first military transport in the USSR to 
be designed from the outset with a rear load- 
ing ramp and onboard cargo handling 
equipment for carrying large wheeled or 
tracked vehicles. In the second half of the 
1950s the experimental Tu-107, Tu-115 and 
Tu-114T transports were based on the 
Tu-104 and the Tu-114, and in the 1970s 
there were projects for cargo versions of the 
Tu-134 and Tu-154. The cargo version ofthe 
Tu-154 was produced in a small series and 
successfully operated by Aeroflot. In the 
recent years the trend has been continued 
and almost all new Tupolev airliners have 
their cargo or convertible counterparts. 

In assessing the national situation con- 
cerning cargo aircraft and analysing its own 
experience and that acquired by Russian air- 











A provisional three-view of the Tu-204-330 (Tu-330). 


craft design bureaux over the course of 
many years, the Tupolev ANTK drew up a 
programme called 'Cargo Aircraft for Russia’ 
in the mid-1990s. This concerned the 
replacement of existing obsolescent aircraft 
by new and more advanced designs. Its key 
points were: 

e fuel consumption to be cut by half; 

e cargo transportation costs to be cut by 
40-50%; 

e aircraft designed to a higher technical 
standard; 








e improved flight safety; 

e more competitiveness in domestic 
and international services; 

e a significant decrease in environmen- 
tal impact; 

* extensive use of aircraft to meet spe- 
cial needs, involving the creation of a whole 
family of special-purpose machines devel- 
oped from a basic aircraft. 

The programme looked forward to a new 
range of cargo aircraft, all of which, apart 
from commercial applications, would also 
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Industrie A400M: 
e minimum technical risk; 


| framework for cargo aircraft; 





upgrading potential; 


e relatively straightforward service intro- 
duction due to the use of the same flight and 


Above: This drawing shows some of the items the Tu-330 (Tu-204-330) can carry: a mobile crane, 
passenger cars, gas pipes, containers and an articulated lorry. 
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A cutaway drawing of the Tu-330 (Tu-204-330) with PS-90A engines. Note the three independent main gear units on each side. 
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i have specialised roles to play in service with 
the Russian Armed Forces. (Thus, the old 
adage that 'whatever they design in Russia, 
they invariably end up with the Kalashnikov 


At present the most advanced project is 
that for the Tu-330 derived from the Tu-204/ 
Tu-214. Development was formally initiated 
by Directive No.3869 passed by the Govern- 
ment of the Russian Federation on 23rd April 
1994 Design documentation has already 
been supplied to the Kazan’ Aircraft Produc- 
tion Corporation manufacturing the Tu-214. 

The Tu-330 shares 75% of its structure 
with the Tu-204, which should reduce the 
time needed for production entry and for 
certification. The Tu-330 is intended to 
replace the obsolescent An-12 and, to a cer- 
tain degree, the IL-76TD. It has the following 
advantages over its rivals, including the 
Ukrainian An-70 and the European Airbus 


e standardisation of flightdecks and 
avionics with those of modern airliners, with 


e a reduction in scheduled design/ 
development times and in expenses 
involved in prototype construction and 
series production by a factor of two or three; 

e easy assimilation into the air traffic 

| control system within the present Russian 


Project specifications of the Tu-204-330 


Engines 2xPS-90A 
Thrust 2x16,000 kg 
Length 42.0 m 
Wing span 43.5 m 
Height 14,0 m 
TOW 103,500 kg 
Max payload 35,000 kg 
Range 

with a 20-tonne payload 5,600 km 

with 35 tonne payload 3,000 km 
Cruising speed 830 km/h 
Cruising altitude 12,000 m 
Required runway length 2,200 m 


Minimum strength of 
unpaved runway 
Fuel efficiency 


6.0-7.0 kg/crrr 
138-140 g/tonne-km 


Cargo hold (LxWxH) 19.5mx4.0m 
x 3.55-5.0 m 
Cargo hatch (LxW) 4.0 mx 4.0 m 


Service life 45,000 hours 

Specific AOG period for 
maintenance and service no more than 

07 hrs/flight hour 


Turnaround time 30 minutes 


ground crews and the same ground testing 
and maintenance equipment as current 
Russian airliners. 

In the course of development the OKB 
was constantly aware of the wide range of 
work the aircraft might be called upon to do 
in both civil and military use. The idea was 
considered of equipping the VTA with the 
Tu-330 and the An-70 on a ratio of 4:1, but 
analysis showed that for mass cargo trans- 
portation the Tu-330 was preferable as it 
possessed a higher performance, lower 
operating and production costs and was 
more compatible with the air traffic control 
system due to its higher speed and greater 
cruising altitude compared with the An-70. 

According to experts' estimates, the 
demand for the Tu-330 on the Russian 
domestic civil air transport market is 100- 
120, with the potential to use 25-30 on inter- 
national services, sell 15-25 machines to 
other CIS countries and another 40 outside 
the CIS, which gives a total of around 180- 
215. The Russian Ministry of Defence's 
requirement is put at 150-200 machines plus 
70-80 for military use abroad. 

Based on market analyses and civil and 
military needs, the following versions of the 
Tu-330 have been proposed: 

e a baseline civil cargo version; 

¢ the Tu-330PS search and rescue ver- 
sion (poiskovo-spasahtel'nyy) for use over 
sea and land. This version could also be used 
for fishery and ice reconnaissance (that is, 
plotting the routes of ships in heavy ice), aer- 
ial photography and ecological monitoring; 


Tupolev PLC 


Tupolev PLC 


Above: A model of the Tu-330 (Tu-204-330) with NK-93 shrouded propfan engines. 











An artist's impression of the Tu-330K cryogenic-fuel version with NK-94 engines and three LNG tanks. 


¢ the Tu-330P forest fire-fighting version 
(pozharnyy); 

¢ the Tu-330RL long-range ELINT version; 

¢ the Tu-330R communications relay air- 
craft {retranslyator); 

¢ the Tu-330K LNG transporter version, 
with LNG-fuelled engines; 

e the Tu-330VT military transport with a 
modern WS communications system, 
cargo loading and unloading equipment 
and the ability to carry standard wheeled 
and tracked vehicles and personnel; 

¢ the Tu-330SE ambulance/medical evac- 
uation aircraft (sanitarno-evakuatsionnyy); 

e the Tu-330TZ IFR tanker (toplivoza- 
prahvshchik); 


Project specifications of the Tu-230 





Engines 

Thrust 

Length 

Wing span 

Height 

Wing area 

Take-off weight 

Maximum payload 

Cruising speed 

Cruising altitude 

Range with a 12-tonne payload 
Size of cargo hold (Lx H x W) 


Size of loading hatch (LxW) 


2xD-43612 
2x8,200 kgp 
30.95 m 

32.8 m 

10.6 m 

101.0 m’ 

52.8 tonnes 
18.0 tonnes 
800-850 km/h 
11,000 m 
3,000 km 
13.0mx3.15m 
x3.0m 
3.0mx3.15m 
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Above: A model of the Tu-230 regional transport. 





Above: An artist's Impression of the Tu-130 multi-role aircraft. 
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A three-view of the Tu-130. 
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e a special VIP version with a passenger 
cabin and room for two vehicles. 

Later, the Tu-330 was redesignated 
Tu-204-330 as a marketing ploy to under- 
score its structural and technological simi- 
larity with the Tu-204. It has shoulder- 
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mounted swept wings and a swept T-tail. The 
wings and parts of the tail assembly are bor- 
rowed from the Tu-204 but the fuselage is 
new and specially designed with a pres- 
surised cargo hold and a rear loading ramp. 
Two PS-90A turbofans rated at 16,410 kgp 
for take-off are mounted on pylons under the 
wings. The high-set wings make it relatively 
easy to install bigger engines (a higher 
bypass ratio providing greater thrust), and 
the Tupolev ANTK has already made provi- 
sions for replacing the PS-90As with NK-93 
ducted propfans, as well as for the optional 
installation of Rolls-Royce or Pratt & Whitney 
in the same thrust class as the PS-90A, 
which should widen export opportunities. A 
TA12-60 APU is installed in the tailcone. The 
undercarriage comprises a twin-wheel nose 
unit and six independent main struts, each 
with two braked wheels, enabling it to take- 
off from concrete and unpaved runways. 
Control is by an updated fly-by-wire system 
with central control sticks instead of tradi- 
tional control columns. The flightdeck has 
flat panel glazing and there are no side 
doors in the cargo hold. The large (330 m’) 
pressurised cargo hold has built-in cargo 
handling equipment and facilities for per- 
sonnel, cargo and vehicles. The personnel 
or cargo can also be dropped by parachute. 


'230' (Tu-230) cargo aircraft (project) 
The Tu-230 regional cargo aircraft project 
comes second in the Tupolev cargo aircraft 
programme. Powered by two D-436T2 tur- 
bofans, the Tu-230 has been developed as a 
spin-off of the Tu-334, the Tu-204 and the 
Tu-330 to replace the An-26s, An-32s and 
An-72s/An-74s currently in service. From an 
aerodynamic and structural point of view the 
Tu-230 is essentially similar to the Tu-330, 
sharing up to 70% of its structural elements 
with the Tu-334. This allows production to 
begin approximately eighteen months to 
two years after the start of Tu-334 testing, 
given the appropriate financial backing. 
Apart from the D-436T2, other engines, 
including foreign ones, can also be fitted. At 
the end of 1999 the feasibility study for the 
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Tu-130 Tu-136 (Tu-130GAZ) 
Length 22.75 m 22.75 m 
Wing span 26.54 m 26.54 m 
Height 8.15 m 8.15 m 
Wing area 70.0 m’ 70.0 nf 
TOW 21,000 kg 21,000 kg 
Payload 6,500 kg 5,500 kg 
Cruising speed 480 km/h 400 km/h 
Range with payload (or passengers) 2,500 km (50) 1,400 km (50) 
Required runway length 1,800 m 1,800 m 
Fuel efficiency 24.1 g/seat-km 22.2 g/seat-km 





aircraft and the draft project had been drawn 
up and the mock-up was under construc- 
tion. 


'130' (Tu-130) and '136' (Tu-136, first 
use of designation) cargo aircraft 
(projects) 

The Tu-130 project was produced in the 
1990s as a short-/medium-haul cargo/pas- 
senger aircraft for local and main air routes. 
It can be converted into various cargo/pas- 
senger forms while in operation and inde- 
pendently of airport facilities. If necessary it 
can serve as a passenger aircraft on the out- 
bound flight and as a cargo aircraft on the 
return flight. This increases its commercial 
efficiency while the higher capacity of the 
cargo hold should facilitate the transport of 
low-density cargo. Pure passenger and 
cargo versions were considered. The Tu-130 
is intended to replace the An-28 and Let 
L-410 feederliners on local air routes. 

The Tu-130 is a conventional high-wing 
aircraft with two Klimov TV7-117S turboprop 
engines rated at 2,500-3,000 ehp for take-off 
and driving SV-34 six-bladed propellers. A 
version with engines fuelled by LNG was 
also prepared, the LNG tanks being carried 
above the rear fuselage. This version was 
designated Tu-136 (Tu-130GAZ). The esti- 
mated details of both versions appear on the 
opposite page. 

At the present time neither the Tu-130 
nor the Tu-136 project has been taken any 
further. 


'136' (Tu-136, second use of 
designation) cargo aircraft (project) 
In the second half of the 1990s the Tupolev 
ANTK concentrated on a similar aircraft pro- 
ject but one using an original 'duo-plane' 
design which in many ways meets the 
requirement to use LNG as a fuel. This new 
project, like the preceding LNG version of 
the Tu-130, has been designated Tu-136. 

The Tu-136 is under development at the 
Tupolev ANTK as the Regional Air Transport 
System using cryogenic fuel. Its major pur- 
pose is for use on domestic air routes with 
small turboprop aircraft using cryogenic 
fuels serving northern European Russia, 
Siberia and the Far East. The Tu-136 is 
intended to carry 53 passengers (with a 810- 
mm seat pitch) or 5 tonnes of cargo over a 
distances up to 2,000 km. The main features 
of the Tu-136 include: 

e a highly efficient and competitive air- 
craft for regional air services; 

e the use of both cryogenic fuel (LNG) 
and kerosene; 

e safety and comfort in operation and 
maintenance; 

e high fuel 
acceptability; 


efficiency and ecological 
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A three-view of the Tu-136 (Tu-130GAZ) dual-fuel aircraft. 
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Above: An artist's impression of the 'second-generation' Tu-136 with the LNG tanks linking the tandem 


wings and carrying the engines. 





A cutaway drawing of the Tu-136. 


e maximum use of the current infrastruc- 
ture for operation and maintenance; 

e rapid convertibility between passen- 
ger and cargo versions; 

e wide range of options to suit operator 
requirements. 

The Tupolev ANTK has studied the fol- 
lowing applications and recommends them 
to potential operators: 

e passenger and cargo services over 
routes up to 2,000 km; 

e operation from any category of airfield, 
including unpaved ones; 
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e use on routes linking regional capital 
cities in Russia; 

e use on passenger or cargo service 
over routes serving natural gas extraction 
centres; 

e monitoring main gas pipelines in 
northern Russia and Siberia; 

e use in other countries with a devel- 
oped natural gas extraction infrastructure 
(the Near and Middle East); 

e use as a cheap experimental aircraft for 
researching the future use of alternative air- 
craft fuels, such as methane and hydrogen. 
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Project specifications of the Tu-136 


Engines 2xTV7-117SF 
Output 2 x 3260 ehp 
Length 22.15 M 
Wing span (forward wing) 8.638 m 
Wing span (main wing) 21.776 m 
Height 8.15 m 

Wing area (forward wings) 19.97 m 
Wing area (main wings) 41,85 m’ 
Total wing area 61.82 m’ 
Maximum take-off weight 20 tonnes 
Maximum payload 5 tonnes 
Maximum LNG/LH, load 3,680/606 kg 
Maximum kerosene load 4,320 kg 
Cruising speed 500 km/h 
Cruising altitude 7,200 m 
Range with a 5-tonne payload 2,000 km 
Required runway length 1,800 m 


Passengers 53 
Fuel efficiency with 53 passengers 20 g/seat-km 


The aerodynamic layout of the Tu-136 
takes into account the peculiarities of the 
cryogenic fuel system, resulting in the air- 
craft's unconventional tandem-wing or 'duo- 
plane' configuration which logically incor- 
porates the high-capacity LNG tanks. This 
configuration was first applied to the C-Prop 
project for an aircraft similar in function to 
the Tu-136 but much smaller. The basic air- 
frame structure relieves the wings and fuse- 
lage of the effects of aerodynamic and 
weight loading. The fuel tanks and engine 
nacelles have the same cross-section and 
are both supported by the same pylons to 
form part of an aerodynamic whole. All this 
has contributed to a top speed of Mach 0.45 
and a maximum lift/drag ratio of 14.5 (figures 
confirmed by calculations and wind tunnel 
tests). 

Airstair doors facilitate the Tu-136's oper- 
ational independence, while its versatile pas- 
senger/cargo application necessitates a rear 
loading ramp as well as a luggage hold. The 
ramp can be used for loading standard pal- 
lets, wheeled vehicles and other large items 
of cargo. The Tu-136 has two 3,260-ehp 
TV7-117ST turboprops, which can run on 
kerosene or on cryogenic fuels, driving 
SV-34 six-blade propellers of 3.7 m diameter. 
Alternatively, 3,600-ehp Pratt & Whitney 
Canada PW 150/2 engines can be fitted. 

Efficient aerodynamics and the dual-fuel 
system make the Tu-136 a very cost-effective 
aircraft with markedly lower operating costs 
as compared to aircraft using conventional 
fuel. For example, over routes of around 
2,000 km (other factors being equal) its direct 
operating cost will be 30-35% lower. In addi- 
tion to this, the Tu-136 also has the advan- 
tages of lower toxic emissions and the lower 
cost of cryogenic fuel. 


The Tupolev ANTK has carried out a mar- 
ket analysis of regional cargo aircraft carry- 
ing a payload of about 5 tonnes over a range 
of 2,000 km with reference to the Tu-136. The 
need to replace the obsolescent An-24 air- 
liner, the potential growth in air transport and 
exports abroad with the rise in regional ser- 
vices means that there will be a demand for 
500 such machines by the year 2010. The 
demand for LNG-fuelled aircraft by this date 
is estimated at 200, allowing for develop- 
ment in those regions where the aircraft are 
to operate and for exports. The potential 
demand for a cargo version by 2010 can be 
estimated at 120-180 aircraft as the obsoles- 
cent An-26 is phased out. 

Currently, the Tupolev ANTK has 
analysed the Tu-136 and the whole air trans- 
port system, models have been tested in 
wind tunnels and material prepared for fur- 
ther project development. 


C-Prop cargo/passenger aircraft 
(project) 

The work on the Tu-136 'duo-plane' was pre- 
ceded by a project for a cryogenic cargo/ 
passenger aircraft similar to the Tu-130 and 
Tu-136 but only half their size and weight. 
The OKB designation for this project was 
C-Prop (C for 'cryogenic'). It was to be pow- 
ered by two Pratt & Whitney Canada 
PT6A-67K turboprops rated at 1,500 ehp for 
take-off. 


Project specifications of the C-Prop 


Length 17.0 m 
Wing span 20.0 m 
Height 6.3 m 
Wing area 40.3 m’ 
Take-off weight 8,600 kg 
Payload 2,500 kg 
Cruising speed 450 km/h 
Range (with 18 passengers) 1,200 km 
Required runway length 620 m 


'20' (Tu-20, Tu-2000) regional airliner 
and business aircraft (project) 
In the early 1990s the top executives of the 
Tupolev ANTK analysed the prospects for 
civil aviation in Russia and decided to turn to 
an entirely new class of aircraft as far as Rus- 
sia was concerned. lts objective was the 
design of a comparatively small business 
aircraft to carry some 20 passengers over 
distances up to 2,000 km; this may explain 
the initial designation Tu-2000 which was 
later reallocated to a totally different project. 
Staff under chief designer V. M. Dmit- 
riyev, who headed this new programme 
devoted to regional and business aircraft, 
lost no time in preparing a draft project for 
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Above: A model of the C-Prop dual-fuel utility aircraft. The appearance is... well, not quite Wellsian, but 


certainly Rutanesque. 











A three-view of the C-Prop. 
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Above: A model of the Tu-2000 executive turboprop (later renamed Tu-20) at one of the MAKS airshows. 





A three-view of the Tu-400 business jet. 
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such a machine, which eventually received 
the designation Tu-20. What was proposed 
was a comparatively small aircraft with a 
wing span of 18.25 m, a fuselage length of 
18.3 m and a take-off weight of 9,000-9,500 
kg. It had low-set moderately swept wings 
and was to be powered by two 1,500-ehp 
PT6A-67 turboprops with pusher propellers 
mounted on pylons attached to the rear 
fuselage sides. The Tu-20 was to be offered 
in 8-seat VIR 11-seat executive and 19-seat 
regional airliner versions and was to be 
equipped with the most modern integrated 
digital avionics systems. 


'400' (Tu-400) regional airliner and 
business jet (project) 

Further developments, but with turbofan 
engines giving a increase in cruising speed 
from 600 to 750-800 km/h, were the technical 
proposals for the Tu-400 and Tu-4X4 busi- 
ness aircraft which did not proceed beyond 
the initial project stage. Both aircraft were to 
follow the universally accepted layout for 
such aircraft with low-set moderately swept 
wings and two engines mounted on either 
side of the rear fuselage. The Tu-400 busi- 
ness jet was designed to carry 10 passen- 
gers over distances of 1,800-4,000 km and 
the project was prepared in three versions 
using 1,720-kgp Ivchenko AI-25TL, 2,200- 
kgp ZMKB 'Progress'/Povazske Strojarne 
DV-2 and 2,370-kgp Pratt & Whitney Canada 
PW 305 turbofans. The performance differed 
according to the engines fitted. 


4X4 (Tu-4X4) regional airliner and 
business aircraft (project) 

A further business jet which fared no better 
was designated Tu-4X4. The aircraft retained 
the overall layout of the Tu-400 but was con- 
siderably smaller and lighter and was 
designed to carry four to seven passengers 
in greater comfort over distances in the 
order of 3,000 km. 


'324' (Tu-324) regional airliner and 
business aircraft (project) 

Analysis showed that from a marketing point 
of view it was more expedient to consider a 
larger aircraft, more specifically a regional 
airliner with a seating capacity of about 50. A 
new project for such an aircraft was given 
the designation Tu-324. Embarking on the 
Tu-324 design, the Tupolev ANTK took on 
the task of producing a highly profitable 
regional airliner which could met today's 
demand for comfort. The aircraft was to 
replace the obsolescent Yakovlev Yak-40 
and Antonov An-26 which are due to be 
retired from service in large numbers during 
the present decade. It should be borne in 
mind that the crisis in civil air transport 
affected regional services to a far lesser 


degree, and this sector remains the most 
promising as far as the Russian aircraft 
industry is concerned. During the 1990s two 
aircraft of a similar class were produced in 
the Commonwealth of Independent States - 
the IL-114 in Russia and the An-140 in the 
Ukraine. Both of these aircraft, however, are 
powered by turboprop engines, which 
restricts their cruising speed and increases 
the amount of engine noise audible in the 
passenger cabin. 

The closest foreign counterparts to the 
Tu-324 are the Canadair RJ 100 and the 
Embraer EMB-145 Amazon, but the former 
is fairly expensive for an aircraft of its class 
and the EMB-145 loses out in comfort to the 
Russian aircraft due to its narrow fuselage. 
Consideration was given to extending the 
potential of the Tu-324 while it was being 
designed in the form of a shorter-fuselage 
business jet version with additional fuel 
tanks while retaining the original engines, 
avionics and general systems. 

The layout for the Tu-324 follows the 
widespread pattern of low-set moderately 
swept wings, a T-tail and two turbofans 
mounted in nacelles flanking the rear fuse- 
lage. After due analysis, the choice of 
engines fell on the new 3,820-kgp Al-22 tur- 
bofan developed by ZMKB Progress _ in 
Zaporozhye, the Ukraine. Production of the 
Al-22 at the Kazan’ Aero Engine Factory 
(KMPO, formerly Factory No.16) has been 
proposed, and as the Tu-324 will be built at 
the Gorbunov KAPO, the location of the fac- 
tories building the aircraft and its engines in 
the same city will prove extremely advanta- 
geous. In the course of design work, Gen- 
eral Electric CF34-3B1 turbofans were 
considered as an alternative, but the choice 
of Kazan' for both the aircraft and its engines 
has made a project an attractive one for the 
government of the Republic of Tatarstan. As 
a result, financing has been forthcoming. All 
of this has been favourably reflected in the 
Russian Government Directive concerning 
the aircraft passed on 2nd February 1996. 
Since then work on the Tu-324 has gone 
ahead with renewed vigour. 


In the same year the Tupolev ANTK pre- 
pared a technical proposal for the Tu-324, 
and in 1997 began draft design work and the 
construction of a full-scale mock-up In early 
July 1998 the mock-up review commission 
was held which reported favourably on the 
aircraft with a minimum of criticisms The 
speed and quality of the project work and 
the reduced time needed to place it in pro- 
duction have been made possible by com- 
puter-assisted design. The Tu-324 became 
the first Tupolev design for which a partial 
digital mock-up was made, enabling a fault- 
less co-ordination of airframe, engines, sys- 
tems and equipment. 
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Project specifications of the Tu-400 


Engines 
Thrust 

Length 

Wing span 
Height 

Wing area 
Take-off weight 
Payload 

Range (with 10 passengers) 
Cruising speed 
Runway 

Fuel efficiency 


2 x Al-25TL 
2x1,720 kgp 
17.67 m 

16.4 m 

5.25 m 

37.0 nf 
11,000 kg 
1,500 kg 
1,800 km 
700 km/h 
1,850 m 

74.1 g/seat-km 


2 x PW305 
2x2,370 kgp 
17.67 m 

16.4 m 

5.25 m 

37.0 m° 
12,780 kg 
1,500 kg 
3,930 km 
800 km/h 
1,850 m 

66.0 g/seat-km 





Project specifications of the Tu-4x4 





Engines 
Thrust 

Length 

Wing span 
Height 

Wing area 
Take-off weight 
Payload 
Range 
Cruising speed 
Runway 

Fuel efficiency 


2xDV-2 

2 Xx 2,200 kg 
12.97 m 

11.62 m 

3.9 m 

37.0 nf 
12,830 kg 

800 kg 

2,950 km (with 10 passengers) 
800 km/h 
1,170 m 

81.3 g/seat-km 


2 xR-127-300 
2 x 2,800 kg 
12.97 m 
11.63m 

3.9 m 

37.0 nf 
4,520 kg 

800 kg 

3,300 km (with 4 passengers) 
550-810 km/h 
1,170m 

n.a. 





Top and above: Computer-generated images of the Tu-324 in flight. 
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Left and above: Two provisional three-views of the Tu-324 pertaining to different stages of 
the project work. The two versions differ in engine type (left, ZMKB Progress Al-22; above, 
GE CF34) and wing planform/aspect ratio. 


Below left: A computer-generated image of the Tu-324's cabin in airliner configuration. 


Below right: The forward cabin of the Tu-324 full-scale mock-up with first-class seating. 





Bottom: The cabin configuration of the Tu-324 in the executive version. 
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The Tu-324's passenger cabin has been 
designed to meet modern requirements in 
passenger comfort and the seats designed 
with the assistance of the Italian company 
| Testori. Tourist-class seats are spaced at 810 
| mm (versus 787 mm on its best rivals), the 
| central aisle is also 100 mm wider and the 

cabin ceiling 50 mm higher. All this provides 
| passengers with a new standard of comfort 
| for regional passenger aircraft. The Tu-324 is 
| being offered with three different passenger 
| cabin layouts: 
| * a 52-seat all-tourist version with a 
| range of up to 2,500 km; 
* a 46-seat mixed-class version (ten 
business-class seats at 960-mm pitch and 


| 
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Regional version for 52 passenger 
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Tourist class for 34 passengers 





Business class for 10 passengers 


Above: Alternative cabin layouts proposed for the Tu-324 in airline configuration. 


Left: Another provisional three-view of the Tu-324. 





Project specifications of the Tu-324 





36 tourist-class seats with a 810-mm seat Tu-324 TU-324A 
pitch) with a range of up to 3,000 km; 

e the Tu-324A biz-jet version (adminis- Powerplant 2 x Al-22 2 x Al-22 
trativno-delovoy - executive, used attribu- Thrust 2x3,820 kgp 2x3,820 kgp 
tively) carrying 8-10 passengers in greater Length 25.5 m 23.0 m 
comfort. Its range has been extended to Wing span 23.2 M 23.2 M 
7,450 km by installing extra fuel tanks and Height 7.1m 7.1m 
the fuselage shortened by 2 m. The operator Maximum take-off weight 23.7 tonnes 23.7 tonnes 
can elect to have radio telephone and fax Maximum payload 5.5 tonnes 1.8 tonnes 
systems fitted, as well as audio and video in- Cruising speed 830-850 km/h 830-850 km/h 
flight entertainment systems, a shower and Cruising altitude 11,600 m 11,600 m 
sleeper accommodation. Range: 

The use of modern automatic digital sys- with 52 passengers 2,500 km 
tems means that a crew of only two is with 46 passengers 3,000 km 
needed, and the ‘dark cockpit’ concept alle- with 10 passengers 7,450 km - 
viates psychological and physical stress, Required runway length 1,800 m 1,800 m 
thereby adding to flight safety. The avionics Passengers (basic version) 52 1-4 VIP 
are very similar to those of the Tu-204 and Passengers (business class) 46(10+36) 8-10 
Tu-334, which should make aircrew familiari- Crew 2 2 


sation easier for companies already operat- 
ing Tupolev aircraft. Integrated fly-by-wire 
flight controls plus state-of-the-art flight and 
navigation equipment permit completely 
automated flight and enable the aircraft to 
make ICAO Cat II blind landings. Its field per- 
formance and its undercarriage design 
allow the Tu-324 to use Class-B airfields. It is 
also a very fuel-efficient aircraft. Estimates 
show that the all-tourist version used on 
routes between 500 and 4,000 km long 
would have lower operating costs than a 
similar turboprop machine, since its Al-22 
engines provide a fuel efficiency of 23.6 
g/seat-km with a full load of passengers 
The aircraft's designated service life is 
60,000 hours and 45,000 landings, figures 
which match those of its best foreign com- 
petitors. The proposed maintenance system 
meets international standards more closely 
than in the case of current Russian commer- 
cial aircraft, and it is anticipated that the 
Tu-324 will operate without major overhauls 
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Fuel efficiency (basic version) 


23.6 g/seat-km 


23.6 g/seat-km 








An artist's impression of the Tu-414. The large tail and the high aspect ratio wings located well aft give it a 
striking similarity to the Cessna Citation X. 
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Above: A computer-generated image of the Tu-414's cabin. 





A cutaway drawing of the Tu-414 (the airframe version depicted at the top of the page) in airliner configuration. 
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throughout the designated life of the air- 
frame. The aircraft has a high level of built-in 
monitoring systems, most of which indicate 
operating levels. This high design standard 
combined with an efficient maintenance sys- 
tem gives the Tu-324 a number of advan- 
tages compared to its leading rivals among 
regional airliners. These include high fuel 
efficiency, ecological sophistication and a 
high level of flight safety which meets Russ- 
ian and international airworthiness stan- 
dards. It can also operate independently of 
ground support equipment, with its own 
APU and integral airstairs, and is reasonably 
priced at US$ 10-13.6 million. 

The future for the Tu-324 in Russia's air 
transport system looks promising. Overall 
demand in Russia is assessed at 250-300 
regional airliners and a further 150 business 
aircraft as the Tu-324A - given the normal 


Project specifications of the Tu-414 


Length 28.2 m 
Wing span 28.8 m 
Height 7.8 m 
Take-off weight 40,000 kg 
Payload (max for the Tu-424) 3,300 kg 
Range: 

with 8 passengers 10,560 km 

with 30 passengers (Tu-424) 8,500 km 
Cruising speed 860 km/h 
Required runway length 2,040 m 
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state of the national economy. If series pro- 
duction proceeds normally, it will reach a 
maximum annual rate of some 54 aircraft at 
just the right time - that is, when the en 
masse retirement of obsolescent regional 
aircraft begins. 

Currently the Tupolev ANTK has sup- 
plied KAPO with 97% of the documentation 
for the Tu-324 airframe and 50% for its sys- 
tem. The first example is being built at the 
production factory which should greatly 
reduce the time needed to prepare for series 
production. This is not an exceptional occur- 
rence; after all, series production of the Tu-4 
and Tu-22M (both built in Kazan', inciden- 
tally) was undertaken without prototypes. 


'414' (Tu-414) and '424' (Tu-424) 
regional airliner and business jet 
(project) 

Almost concurrently with the Tu-324, the 
OKB began work on the bigger Tu-414 which 
was designed for use as a business and a 
regional airliner over longer routes than the 
Tu-324 and with the capacity for 50% more 
passengers. At first, in 1991-92, the project 
was for a long-range business jet for 8-19 
passengers able to cover distances up to 
10,000 km. Soon afterwards it was also 
reworked as a comfortable passenger air- 
craft carrying 30 passengers over distances 
of about 8,000 km. This latter version had the 
preliminary designation Tu-424. 

A technical proposal for the aircraft was 
prepared for an aircraft with low-set wings 
swept back 35° at quarter-chord, a swept 
T-tail and two turbofans mounted on the sides 
of the rear fuselage. It was to be powered by 
either D-486T1 or BMW/Rolls-Royce BR 710 
engines. The figures on the opposite page 
apply to the preliminary Tu-414 project. 

As the work progressed, the technical 
proposals were revised. In addition to the 
basic versions, cabin layouts for 12, 14 and 
30 passengers were prepared. In 1994 the 
Tu-414 long-range business aircraft was 
offered by the Tupolev ANTK as an part of 
the new Russian Air Transport Programme. 
The programme was for a comfortable and 
fuel efficient long-range business jet carry- 
ing 19 passengers and, developed from it, a 
family of medium-range 50-80 seat regional 
aircraft. 

Based on the preliminary work of the 
past two years, the revised Tu-414 was 
intended for government officials and senior 
officers of the Armed Forces, as well as for 
major industrial and commercial executives, 
and could be used as acompany-owned VIP 
jet or as a private aircraft. Its size had con- 
siderable economic advantages in carrying 
small groups of 4-12 of top executives and 
businessmen compared to the larger Tu-134 
and Tu-154 currently used for this purpose. 
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At the same time, it provided standards of 
comfort in the air and on the ground which 
could not be provided by relatively small air- 
craft. Its long range and up-to-date equip- 
ment enabled it to fly over the longest air 
routes in Russia, including the northern 
regions, regions with a sparse network of air- 
fields like Siberia, or over deserts and seas 
on international flights. The aircraft could 
also be used for shuttle services or flights 
involving several landings without the need 
to refuel. The designers were conscious of 
strict requirements, including international 
restrictions on noise and toxic emissions. 
The aircraft was to be developed in co- 
operation with the factory at which it was to be 
built, taking into account the present state of 
manufacturing technology in order to reduce 
costs and speed up the establishment of 
series production. The Tu-414 was to make 


Tu-414-regional jet 


Take-off thrust 
Maximum payload 
Cruise altitude 

Cruising speed 
Required runway length 
Fuel efficiency 


Later project work concentrated on the version 
with D436T1 engines. According to this new 
project version, the following apply to the Tu-414: 





Length 28.25 m 

Wing span 28.75 m 

Height 7.65 m 

Fuselage length 24.5 m 

Fuselage diameter 2.5 m 

Passenger cabin (W + H + L) 2.3 mx 1.88 mx 14.0 m 
Take-off weight 40,000 kg 

Max payload 4,400 kg 

Passenger capacity 10-19; 40 

Range: 


11,000 (7,800-8,500) km 
9,000 (5,000-7,000) km 
860-900 km/h 

2,040 m 


with 8 passengers 

with 30 (40) passengers 
Cruising speed 
Required runway length 





38,900 kg 
8,000 kg 
11,600-12,100 m 
850-880 km/h 

1,800 m 
24.6 g/seat-km 


Tu-414-business jet 


37,500 kg 

2,800 kg 
12,100-13,100 m 
850-880 km/h 
1,800 m 

24.6 g/seat-km 





Above: An artist's impression of one of the Tu-34's many project configurations, with canards, a T-tail and 


two pylon-mounted pusher engines. 





Looking like something straight out of science fiction, this model of the Tu-34 has ducted fans in tractor 
configuration blended with the inverted-U tail unit. Note the location of the engine inlets. 
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Top: A low-wing version of the Tu-34 with forward-swept wings, canards and pylon-mounted pusher 
turboprop engines. 

Above: A version of the Tu-34 with high-set forward-swept wings and wing-mounted pusher turboprops. 
Below: The ‘sci-fi' version from the preceding page with engines buried in the fuselage. 

Below right: Another high-wing version, this time with horizontally-opposed piston engines. 
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use of technologies, materials, design fea- 
tures and a number of accessories and sys- 
tems which had proved themselves on the 
Tu-204 and Tu-334. The D-436T1 turbofan, 
which was to power the Tu-414, was intended 
to become an engine in large-scale use as 
soon as possible since it and its versions were 
to power the Tu-334, as well as other aircraft 
projects produced by other design bureaux. 
This was also intended to reduce costs, 
improve reliability and reduce the technical 
risk involved in the entire project. 

As originally proposed, a whole family of 
airline versions was planned, including 
regional aircraft with a passenger capacity 
increased to 56 and with a range of 7,000 km 
which would be economically efficient on less 
busy routes, federal services and be used by 
small charter airlines. The family also included 
special-mission aircraft for patrol or liaison 
duties, ECM, ASW, coast guard, transporta- 
tion of rapid-reaction anti-terrorist forces, and 
civil and military aircrew training. 

The preliminary design project of the 
Tu-414 was completed by mid-1994, and 
feasibility studies and market research were 
carried out. Performance and operating 
characteristics were determined, as were 
the aircraft's systems. Work on the draft pro- 
ject began atthe same time, and in 1995 the 
50-seat regional version was given the pre- 
liminary designation Tu-414D. At the end of 
1999 the OKB had completed the draft pro- 
ject for a 70-seat version carrying baggage, 
mail and cargo over domestic and interna- 
tional routes up to 3,500 km, as well as for its 
business jet version. The Tu-414 was to have 
BMW/Rolls-Royce BR710-48 engines. In 
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addition to the basic regional jet version, the 
aircraft is to be offered as a business jet for 
8-10 passengers. The figures on page 303 
refer to the two versions of the Tu-414. 


Tu-34 light utility aircraft (project) 

The economic crisis in Russia after the disso- 
lution of the USSR and the decline in military 
orders forced the OKB to look for a way out of 
this difficult situation by launching new kinds 
of projects which the Tupolev OKB had never 
attempted before. This particularly involved 
general aviation, for which a number of pro- 
jects have since been produced by various 
design teams within the OKB. 

The most successful one was the design 
team led by deputy chief designer A. F. Prav- 
divyy with its Tu-34 multi-purpose aircraft 
and Tu-54 agricultural aircraft projects. Work 
on the Tu-34 began in 1991 as an efficient 
multi-purpose light aircraft carrying four pas- 
sengers or a load of 450 kg over a distance 
of 1,800 km at a cruising speed of 280-320 
km/h. Work went on for several years to find 
the best aerodynamic layout and propulsion 
system, with its final configuration decided 
upon in the mid-1990s. 

In its ultimate configuration the Tu-34 
had shoulder-mounted forward-swept wings 
carrying two wing-mounted engines (mod- 
ernised 550-ehp Allison 250B turboprops) 
driving pusher propellers and a retractable 
landing gear. The T-tail comprises a swept- 
back fin, an unswept tailplane and splayed 
ventral strakes. This configuration provides 
a reasonably spacious and comfortable 
cabin (3.85 m long, 1.52 m wide and 1.34 m 
high) and a well-arranged cockpit in a rela- 
tively small aircraft. 

In its proposed form the Tu-34 is primar- 
ily intended to carry 4-6 passengers over 
2,100 km at a cruising speed of 450-500 
km/h. The estimated take-off weight is 2,800 
kg. The aircraft can also be used for cargo 
carriage, patrol duties or as an air ambu- 
lance. It has excellent field performance, 
needing a runway only 400 m long. It can 
operate from unpaved airfields and has an 
up-to-date flight and navigation system, 
while the power and positioning of its twin 
engines provide a high level of flight safety. 

Since late 1996 the work on the Tu-34 
has proceeded on the basis of an inter- 
governmental agreement between Russia 
and Kyrghyzstan with production planned at 
the Kirghiz Dastan TNK (formerly part of the 
Soviet military-industrial complex). By 2002 
almost all the technical documentation on 
the aircraft had been made available. 


Tu-54 (VSKhS, Romashka) 
agricultural aircraft (project) 

Work on an agricultural aircraft, originally 
called VSKhS {Voronezhskiy sel'skokho- 


Tupolev PLC 


Tupolev PLC 
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Above: An artist's impression of the Tu-34 s ultimate configuration with high-set forward-swept wings and 


wing-mounted pusher turboprops. 
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Above: Two basic versions of the Tu-54 (initially known as the VSKhS) with spraybars (above) and a 


duster for dry chemicals. 
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A three-view of the Tu-54 agricultural aircraft. 
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Project specifications of the Tu-54 





Length 8.9 m 

Wing span 12.6 m 
Height 3.0 m 

Wing area 22.5 m’ 
take-off weight 2,050-2,300 kg 
Max chemical payload 800 kg 

Max speed 280 km/h 
Spraying speed 130-160 km/h 
Spraying altitude 5-20 m 
Range 850 km 
Take-off run 305 m 
Landing run 265 m 





ziąystvennyy samolyot - Voronezh agricul- 
tural aircraft) or Romashka (Daisy) but later 
designated Tu-54, began at the OKB's 
Voronezh branch in 1992 under chief 
designer V. I. Yakimov. lt is intended to 
replace the widely-used An-2 and was sub- 
mitted for the competition for the best agri- 
cultural aircraft with a medium payload 
(700-900 kg) called by Rosaviaprom's sci- 
entific & technical council in 1993. 

The Tu-54 is considered by many 
experts to be the best agricultural aircraft 
project. It costs only 34% of the cost of the 
An-2 and its operating costs are only about 
49-74% compared to those of the Antonov 
biplane. Up to the end of 1997 all project 
work on the Tu-54 was concentrated in 
Voronezh, but since Yakimov's tragic death 
it has been undertaken by Pravdivyy in 
Moscow under its final designation of Tu-54. 
It shares the most common configuration for 
a modern ag-plane and has low-set strut- 
Top left: A cutaway drawing of the Tu-54. 


Above left: A full-size mock-up of the Tu-54 
(VSKhS) displayed at the MAKS-93 airshow. 


Left: A model showing a version of the Tu-54 with 
a Motorlet M-601 turboprop. 'BCXC is 'VSKhS' in 
Cyrillic characters. 


Below left and right: The Tu-54 was also 
proposed in a floatplane version and as a dual- 
control trainer. 





Project specifications of the Tu-24SKh and Tu-24P 





Engine 360 hp M-14PS 
Length 9.25 m 

Wing span 13.0 m 

Height 3.86 m 

Take-off weight 2,200 kg 
Chemical load 800 kg 

Cruising speed 200 km/h 

Max speed 235 km/h 
Dusting speed 120-140 km/h 
Range 2,000 km 

Rate of climb 4.5 m/sec 
Landing speed 75 km/h 
Take-off run 180 m 

Landing run 100 m 

Crew 1-2(Tu-24SKh),2(Tu-24P) 





braced wings and a tailwheel landing gear. 
The chemical tank is positioned ahead of the 
cockpit, which reduces its effect on the air- 
craft's CG. The 360-hp Vedeneyev M-14X 
nine-cylinder radial is mounted in the nose, 
and the pressurised cabin with its good field 
of view is equipped with an air-conditioning 
and air purifying system, the requisite flight 
and navigation equipment and efficient 
heat- and soundproofing ensuring a com- 
fortable working environment for the pilot. 
The chemical tank can be filled with for 
water for use in fighting forest fires. The 
Tu-54 can also be used for patrol and photo 
mapping duties. lts estimated TOW is 2,050- 
2,300 kg and it has a crop-spraying speed of 
130-160 km/h at heights between 5 m and 
20 m. Its range is about 500 km. A full-scale 
mock-up was built in Voronezh, and the 
technical documentation has been pre- 
pared for planned production at the VASO 
factory (formerly VAZ - the Voronezh Aircraft 
Factory, and before that Factory No.64). 


Tu-24 utility/agricultural aircraft 
(project) 

Since the early 1990s D. |. Gapeyev has led 
design work on the Tu-24SKh light agricul- 
tural aircraft for use in spreading chemical 
fertilisers and field and forest pesticides. It is 
a low-wing single-engined machine with a 
fixed undercarriage. The wide cockpit can 
accommodate two seated side-by-side, with 
the chemical tank located behind it. The 
dusting mechanism is retractable. The air- 
craft has powerful high-lift devices: flaps 
along the entire wing trailing edge and auto- 
matic tip slats. The mass-produced 360-hp 
M-14PS radial was chosen for the Tu-24SKh, 
an engine which has been used for several 
decades on many types of light aircraft. 

A full-scale mock-up was displayed at 
the MAKS-93 airshow at Zhukovskiy, and 
80% of the production documentation has 
been prepared. A version to carry five pas- 


Dmitriy Komissarov 





The competing Tu-24SKh. shown here in mock-up form at the same MAKS-93 airshow. 








Irbis-T Irbis S (Irbis-L) 

Length 10.6 m 10.3 m 
Wing span 13.3 m 13.3 m 
Height 3.2 m 3.2 m 
Wing area 17.8 nr 17.8 nf 
Cabin (both versions) 1.32 m wide x 1.24 m high 
Take-off weight 2,290 kg 1,997 kg 
Weight empty 1,282 kg 1,204 kg 
Maximum cruising speed at 3,000 m 470 km/h 384 km/h 
Economic cruising speed 440 km/h 340 km/h 
Range at economic cruising speed (with fuel reserves): 

with six passengers and 95 kg of baggage 1,400 km 1,400 km 

with four passengers and baggage 2,400 km 2,400 km 


Landing run (both versions) 


under 200 m with propeller in reverse pitch 





Project specifications of the Tu41 Orca 


Length 

Wing span 

Take-off 

Empty weight 

Maximum speed at 6,000 m 

Max cruising speed at 7,000 m 

Economical cruising speed at 7,000 m (single engine) 
Maximum range (single engine) 


PT6A engine "Twin Pack’ engine 
9.1 m 9.25 m 

9.9 m 9.9 m 

2,060 kg 2,350 kg 

1,250 kg 1,540 kg 

910 km/h 890 km/h 

850 km/h n.a. 

730 km/h 575 km/h 

2,000 km 2,450 km 





sengers or a load of 600 kg has been con- 
sidered, as well as air ambulance, patrol, 
training, sports and offshore reconnais- 
sance versions. Such a wide range of possi- 
ble versions should help to increase the 
volume of production and reduce the price. 
Work on the patrol version, the Tu-24P 
intended for use in defining areas stricken 
by natural disasters and for ecological mon- 
itoring, is the farthest advanced. It can be 
fitted with a TV camera, thermal imaging 


equipment and monitoring and recording 
systems. It is estimated that an area of 
4,000 nr can be covered in a single flight. 
The price is quoted as US$ 75,000. 


Tu-44 Irbis light aircraft (project, first 
use of designation) 

Since the early 1990s the OKB has been 
engaged on project work for the /rbis (Snow 
Leopard) light business aircraft. Its designer, 
A. D. Revo, brought with him the almost 
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A three-view of the Tu-44 Pelican. 
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completed project for this aircraft when he 
joined the Tupolev OKB. The Tu-44 was an 
all-metal low-wing aircraft with T-tail and a 
retractable tricycle undercarriage. There 
was a choice of three engines - a 350-hp 
Teledyne Continental TSIOL-550 liquid- 
cooled flat-six piston engine, a 400-hp Tex- 
tron Lycoming IO-720A air-cooled flat-six 
engine and a 500-550 ehp Pratt & Whitney 
PT6A-27 turboprop (the versions were called 
Irbis-S, Irbis-Land Irbis-T respectively). 

With A. D. Revo's departure from the 
OKB development was terminated. 


Tu-41 Orca (Tu-NN) light 
multi-purpose aircraft (project) 
During this period Revo also worked on an 
unusual light multi-purpose aircraft called 
Tu-41 ‘Orca’ (Tu-NN). In common with the 
Tu-91 the engine (a 1,800-ehp Pratt & Whit- 
ney Canada PT6A driving a six-blade prop or 
a PT6T TwinPac driving four-blade contra- 
rotating propellers) was located behind the 
cockpit, with a long propeller drive shaft 
passing between the two seats. In order to 
reach high subsonic speeds, the Tu-41 had 
swept wings and tail surfaces. With the PT6A 
engine the estimated TOW was 2,060 kg, the 
top speed 910 km/h at 6,000 m, the eco- 
nomic cruising speed 730 km/h at 7,000 m 
of and the range 2,000 km. 

The Tu-41 could also have been used as 
a transitional trainer for pilots of jet fighters 
and ground-attack aircraft, as a patrol or 
pipeline survey aircraft or even for intercept- 
ing low-flying aircraft used for drug traffick- 
ing. The following figures refer to the two 
versions of the Tu-41 project: 

Again, with Revo's departure, project 
work on the Tu-41 was dropped. 


Tu-64 Varyag aircraft (project) 

The project for another aircraft, the Varyag 
(an old Russian name for the Scandinavian 
peoples), was brought to the Tupolev OKB 
by its designer, A. Kh. Karimov and devel- 
oped in the mid-1990s as the Tu-64. Karimov 
had previously worked in the Myasishchev 
OKB and became deputy scientific head of 
the Tupolev ANTK. 

Several configurations were considered, 
including a tail-first blended wing/body lay- 
out. The version chosen eventually, the 
Tu-64B Bashkiria had a conventional layout. 
lts special features were a voluminous lifting- 
body fuselage and two engines mounted on 
the twin fins. The engines were to be TDA- 
450 two-stroke turbo-diesels of axial design 
driving single-stage low-noise non-geared 
ducted propfans. The Tu-64B did not get 
past the technical proposal stage and fur- 
ther work was terminated with the departure 
of Karimov from the OKB. 


Tupolev PLC 





Project specifications of the Tu-64 








Length 10.6 m 
Wing span 16.0 m 
Height 3.35 M 
Wing area 24 m 
TOW 4,500 kg 
Payload 1,100 kg 
Max speed 370 km/h 
Cruising speed 350 km/h 
Range: with 12 passengers 700 km 
with 9 passengers 1,500 km 
with 6 passengers 2,500 km 
Take-off run 480 m 
Landing run 350 m 
, ; : Project specifications of the Tu-44: 
Above: A model of the Tu-444 supersonic business jet. 
; ; aiaa ox ! : Wing span 44 m 
Tu-44 Pelican light utility aircraft strut-braced high-wing monoplane with con- Length overall 101m 
(project, second use of designation) ventional tail surfaces and a non-retractable Height 
; i g 4.4 m 

A totally dierent aircraft designated Tu-44 landing gear which features cantilever- Cabindimaiisiohs 4 Ax1.56x1.5 m 

and dubbed Pelican was unveiled in model spring main struts. The powerplant com- Max TOW 2100 kg 

form at the MAKS-2003 airshow. The project prises two 247-hp LOM (formerly Walter) Max payload 00 kg 

was developed as a joint effort with the SKB M337C four-cylinder inverted in-line engines Max speed 360 km/h 

ATIC design group. Bearing acertain resem- driving tractor propellers and housed in Range with 5 passengers 1.200 km 


blance to the Partenavia R68 Victor, it is a nacelles adhering to the wing underside. 
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This drawing from the project documents shows the internal layout of the Tu-444. 
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Tu-444 supersonic business jet 
(project) 
At the beginning of the 21st century the 
Tupolev PLC decided to fall back on its expe- 
rience with the Tu-144 and the work already 
done on the Tu-244 and try its hand at a new 
class of aircraft-the supersonic business jet 
(SSBJ). The project, likewise unveiled at the 
MAKS-2003, was designated Tu-444. The 
Tupolev PLC was facing competition in this 
field from several companies, including the 
Russian ‘fighter maker’ Sukhoi with its S-21 
SSBJ. Unlike all of them, however, Tupolev 
had practical experience of SST design. 

Outwardly the Tu-444 resembles a 'baby 
Tu-144', featuring double-delta wings, 
underwing engine nacelles and a drooping 
nose visor. The aircraft utilises a statically 
unstable tailless layout. The cambered 
wings are provided with active leading-edge 
flaps on both inboard and outboard por- 
tions; the trailing edge is occupied by two- 
section flaperons. Additionally, large 
elevons located well aft of the wing trailing 
edge occupy the space between the engine 
nacelles and the fuselage. 

The forward and centre portions of the 
circular-section fuselage are pressurised, 
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accommodating a two-man flightdeck and a 
cabin for ten passengers; access is pro- 
vided by a downward-hinged airstair door. 
Further aft the fuselage tapers off into a slen- 
der curved 'dragon's tail' carrying the trape- 
zoidal all-movable fin. The rear fuselage 
accommodates the APU and other systems 
and equipment. 

The powerplant is to consist of two 
Lyul'ka-Saturn AL-32M afterburning turbo- 
fans currently under development. The 
AL-32M draws heavily on the technology of 
the proven AL-31F afterburning turbofan 
(powering the Su-31 fighter family) and the 
AL-41F intended for Russia's fifth-generation 
fighter. The engines are housed in widely 
spaced nacelles, breathing through two- 
dimensional intakes with unusual V-shaped 
vertical flow control ramps (the nacelles 
resemble those of the Tu-160 but house one 
engine each). Since the Tu-444 is meant to 
operate from commercial airports, mea- 
sures have been taken to reduce the noise 
footprint. Among other things, the engines 
are located aft of the wing torsion box and 
the nacelles set at a slight toe-out angle. 

The tricycle landing gear features a 
single-wheel aft-retracting nose unit offset to 
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starboard and inward-retracting main units 
featuring twin wheels in tandem. 

No programme schedule has been 
announced yet (this depends on customer 
interest and funding). If the decision to go 
ahead is take, a demonstrator aircraft pow- 
ered by stock AL-31Fs will be built and 
tested initially. 


Project specifications of the Tu-444 





Length 36.0 m 
Wing span 16.2 m 
Height 6.51 m 
Wing area 231 nf 
Take-off weight 41,000 kg 
Empty weight 19,300 kg 
Fuel load 20,500 kg 
Max speed 370 km/h 
Cruising speed: 

subsonic Mach 0.95 

supersonic Mach 2.0 
Service ceiling 18,000 m 
Range 7,900 km 
Required runway length 1,800 m 
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In 1956 the Tupolev OKB sprouted a new 
subdivision tasked with the development of 
all manner of unmanned aerial vehicles 
(UAVs). Soon it received the official appella- 
tion 'Section K’; little by little it evolved into a 
fully-fledged design bureau within OKB-156. 
The Tupolev OKB's first ventures into this 
field, however, date back to 1955. 

Section K was headed by the Chief 
Designers' son (and eventual successor) 
Aleksey A. Tupolev, a gifted aerodynamicist. 
The new section attracted a host of young, 
talented and highly motivated engineers 
who formed the backbone of the design 
team. Many of them later rose to eminence 
in the Tupolev OKB. However, the 'old guard’ 
was not left out either; thus, the mobile 
launchers for the Tupolev UAVs were devel- 
oped by the OKB's weapons team headed 
by A. V. Nadashkevich. The Chief Designer 
himself kept a close watch on the activities 
of the new section and assisted it in every 
possible way, being well aware that, given 
the ‘missile itch' that afflicted the Soviet 
Union's political and military leaders in the 
1960s, the UAVs and missiles were the only 
way of saving the OKB's traditional speciali- 
sation from being axed. With Nikita S. 
Khrushchov's disdainful attitude towards 
manned aviation, nobody was immune - 
even Tupolev, notwithstanding his authority 
and political clout. 

This chapter deals with the unmanned 
aerial vehicles developed by OKB-156 (sub- 
sequently the Tupolev ANTK and, still later, 
the Tupolev PLC) since 1955 - including sur- 
face-to-air missiles. (Yes, the Tupolev OKB 
tried its hand at SAMs, too, as you will see in 
this chapter!) 


'113' (Tu-113) supersonic 
air-to-surface missile (project) 

In 1955 the OKB began its initial project work 
on an air-to-surface missile with the in-house 
designation '113' (Tu-113). The project had 
much in common with a piloted parasite 
bomber designed by the OKB under Pavel V. 
Tsybin, for which the Tupolev Tu-95N was 
being prepared as the launch platform. The 
Tupolev missile of a comparable class was 
to have a range around 3,000-4,000 km and 
a maximum speed of Mach 2.5 at an altitude 
of 11,000-12,000 m. 


THE PILOTLESS 


TUPOLEVS 


The draft materials for the project had 
been prepared by May 1955. It was to be an 
air-to-surface missile with wings having a 
leading-edge sweepback of 60° and a low 
aspect ratio (1.53). Two Solov'yov D-20 
afteroburning turbofans or Klimov VK-11 
afterburning turbojets were mounted at the 
wingtips, with provision for using ramjets in 
the future. All the equipment and most of the 
fuel was accommodated in the long circu- 
lar-section fuselage. The tail surfaces were 
sharply swept back, with conventional inset 
control surfaces. The nose housed the guid- 
ance system and a fuel tank; further aft was 
an insulated compartment containing the 
nuclear warhead, followed by more fuel 
tanks. The rear fuselage contained a com- 
partment with control and electronic equip- 
ment. The overall fuel load of 18,000 kg was 
carried in integral fuselage and wing box 
tanks, with a fuel load ratio of about 60%. 
The Tu-95 or Tu-96 was to be used as a 
carrier, with the '113' semi-recessed in its 





Basic performance of the '113' missile 








Length 23m 

Wing span 8m 

Wing area 42 m’ 

Launch weight 30,700 kg 

Warhead weight 3,700 kg 
a 





ventral bay, the wings of the '113' being so 
designed that they fitted between the air- 
craft's inboard engines. The work on it was 
terminated at an early stage. 


'121' (Tu-121, izdeliye 'S') 
experimental strategic cruise missile 
One of the design areas in which Section K 
worked was that of creating ground- 
launched UAVs for various roles, with cruis- 
ing speeds up to Mach 2.5-3.0 and ranges of 
around 3,000-5,000 km. The first of these 
was the '121' (Tu-121) strategic cruise mis- 
sile, alias izdeliye 'S' (for sredniy [samolyot- 
snaryad] - medium cruise missile), with a 
range of up to 4,000 km. For the first time in 
the OKB's history it was confronted by the 
task of designing a pilotless aircraft with a 
supersonic cruising speed, complex ground 
equipment to prepare and launch the mis- 
sile, a ground control and testing suite for 
the missile system and equipment to main- 
tain the missile in an operational condition. 
The OKB received the official assign- 
ment to design the 'S' missile in 1957. On 
23rd September 1957 the Soviet Council of 
Ministers passed Directive No.1145-519 
whereby the Tupolev OKB was to design a 
new strategic strike system based on the'S' 
cruise missile with the OKB number '121' 
(Tu-121). The Tupolev OKB was responsible 
for the creation of the whole system, 
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A three-view of the projected ‘113’ air-to-surface missile. The hatched lines show the Tu-95 ‘mother ship’. 
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A three-view of the izdeliye 'S' missile, alias '121'. 


although many other aviation, electronics 
and related bureaux and organisations in 
the Soviet defence industry were involved. 
The OKB-300 engine design bureau led by 
Sergey K. Tumanskiy designed the new 
KR15-300 expendable afterburning turbojet 
(K = korotokoresoorsnyy - with a short ser- 
vice life) with a sustained afterburner thrust 
of 10,000 kgp. For the first time in Soviet 
practice an expendable engine for a missile 
had been created as a ‘clean sheet of paper’ 
design and subsequently transformed into a 
‘normal-life’ version for manned aircraft 
applications, not vice versa. Another 'first' 
for the Soviet aircraft industry was the devel- 
opment of powerful solid-fuel booster rock- 
ets providing a thrust of 75,000-80,000 kgp. 
To ensure the efficient running of the KR15- 
300 turbojet under all flight conditions, the 
OKB's engine installation section designed 
a multi-mode air intake and a return limiting 
manifold to optimise the working of the 
engine and the air intake. An annular ejector 
was also fitted around the nozzle to increase 
the cruise thrust. The fuel system comprised 
rigid tanks integral with the fuselage, with a 
reliable composite sealing system. A new 
compact nuclear warhead fully integrated 
into the cruise missile was designed. 


The guidance system was to be 
autonomous, using a preset programme, 
with the option of using astro-inertial course 
correction. The all-movable control surfaces 
were to be operated by a new system of 
compact heat-resistant hydraulic drives in 
the form of complete assemblies with a 
sealed system using electrically-driven 
hydraulic pumps. 

The '121' was intended for prolonged 
flight under conditions in which the airframe 
was subjected to intense kinetic heating, as 
well as heat generated by the engine, which 
was to run at full power throughout the flight. 
This also adversely affected the missile's 
systems and, as conventional aircraft mate- 
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rials were used in the airframe, a set maxi- 
mum speed of Mach 2.5-2.6 was imposed. 
This enabled a fairly lightweight structure to 
be devised using the aluminium alloys in 
which the aircraft industry was well versed 
with the minimum use of high-temperature 
steel alloys in the most highly stressed ele- 
ments of the airframe. 

A great deal of work was involved in the 
mobile launcher which had to launch the 
missile reliably under various conditions. As 
work on the '121' was under way, the OKB 
designed for the first time in its history com- 
plex control and monitoring apparatus, and 
an experimental test range in the eastern 
regions of the USSR was made ready. 

In the second half of 1958 the first exper- 
imental '121' missiles were assembled, and 
in 1958-59 the first firing tests and simulated 
launches were made at the Artillery Sys- 
tems Research Range (NIPAV-A/aooc/wo- 
issledovatel'skiy  poligon __ artillereeyskovo 
vo'oru-zheniya) in Faustovo, in which the 
design of the launcher system was fully vin- 
dicated. Preparations for flight tests now 
began. 

The '121' cruise missile was an all-metal 
monoplane of conventional configuration 
with delta wings having a leading-edge 
sweepback of 67°. The wings had no control 
surfaces; control of the missile was effected 
with the aid of the triangular fin and 
tailplanes located at 120° with respect to 
each other. All three control surfaces were 
secured to fairings on the fuselage which 
housed their control mechanisms. The for- 
ward section of the missile housed the con- 
trol and guidance equipment and the 
warhead. Parts of the cooling system wee 
also located here. The centre fuselage was 
mostly occupied by integral fully welded and 
sealed fuel tanks and the rear section by the 
KR15-300 engine with an annular cooling 
system for the afterburning chamber and an 
ejector nozzle. Air was fed via a compara- 


tively short inlet duct from a ventral semi-cir- 
cular air intake with a multi-shock fixed half- 
cone centrebody. The air intake was 
positioned under the centre fuselage sec- 
tion; during launch it was partly covered by 
a special extension fairing which was then 
jettisoned. The '121' was launched by 
means of two solid-fuel rocket boosters 
which separated from the missile when they 
were expended. 

In the summer of 1959 the first flight tests 
of the '121' were made, with checks and 
adjustments to the missile system carried 
out until August. On 25th August 1959 the 
OKB's first cruise missile was launched in 
the presence of A. N. Tupolev and the result- 
ing flight proved a success. Four more suc- 
cessful flights followed and preparations for 
series production were already being dis- 
cussed. Then, in February 1960, a directive 
by the Soviet Council of Ministers brought 
further work on the cruise missile to an end 
in favour of intercontinental ballistic missiles 
(ICBMs). At the same time further develop- 
ment of Lavochkin's Soon/a (Storm) and 
Myasishchev's Buran (Blizzard) cruise mis- 
siles was wound up. Several months after 
work on the strike version of the '121' had 
come to an end, the OKB received an 
assignment to design a strategic reconnais- 
sance drone in which it drew on the work 
done on the '121'. 


Specifications of the '121' 





Length 24.17 m 

Wing span 8.4 m 

Height 4.614 m 

Launch weight 35,000 kg 
Cruising speed 2,775 km/h 
Altitude 19,900-24,100 m 
Maximum range 3,880 km 





'123' (Tu-123, izdeliye D', Yastreb) 

long-range reconnaissance drone 

Despite the closure of further development 
work on the '121' cruise missile, the OKB 
continued to work on supersonic long-range 
unmanned aircraft. On 16th August 1960 
Directive No.900-376 passed by the Soviet 
Council of Ministers ordered the creation of 
a long-range unmanned system for photo 
reconnaissance/ELINT designated izdeliye 
'D' or Yastreb (Hawk) based on the '121'. 
The new reconnaissance drone was to be 
equipped with cameras and ELINT gather- 
ing equipment, a system guiding the drone 
to the required objective and a means of 
recovering the reconnaissance material it 
carried. The OKB was also instructed to 
design a drone suitable for multiple use. The 
deadlines were rigid: manufacturer's tests 
were to begin in the third quarter of 1960, 


Above and right: A test example of the '123' 
reconnaissance drone (with appropriate red 
stripes applied) on its SARD-1 (STA-30) self- 
propelled launcher towed by a MAZ-537 heavy- 
duty 8x8 tractor; the latter was disengaged 
before launch. The fairing above the engine 
nozzle housed a brake parachute. 


Below right: This aspect of the '123' poised for 
launch shows the camera ports and the massive 
rocket boosters installed under the wing roots. 


joint trials a year later, and in1961 Factory 
No.18, Voronezh, was to produce 18 exam- 
ples of the new '123' (Tu-123) or DBR-1 
(dahl'niy bespilotnyy razvedchik -  long- 
range unmanned reconnaissance aircraft). 
As the leading organisation in the design of 
the '123' and the Yastreb system, the OKB 
inevitably had to face a number of new prob- 
lems it had not encountered before: 

e a highly accurate and self-sufficient 
reconnaissance system had to be created; 

e a navigation suite allowing the drone 
to follow a prescribed route and jettison a 
detachable capsule with intelligence data on 
its return was necessary; 

e the system was to be capable of being 
used anywhere without prepared support 
and from mobile launchers; 

e the system was to be capable of rede- 
ploying within a radius of up to 500 km and 
remain fully operational; 

e the container with its reconnaissance 
equipment was to be landed on land or 
water with an effective parachute recovery 
system after the drone's nose section had 
separated; 

e means of processing the intelligence 
material so recovered were needed; 

e a specialised system of autonomous 
checks of the onboard equipment had to be 
provided; 

e documentation and service manuals 
for army units using the system had to be 
worked out. 
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Above: Production Tu-123s being prepared for launch. The brake parachutes used for slowing down the 
drone before separation of the nose section are missing. 
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A three-view of the '123' (Tu-123) Yastreb reconnaissance drone. 


All these problems were addressed by 
A. A. Tupolev together with V. R Sakharov 
who was responsible for organising design 
work on the system, V. I. Bliznyuk who co- 
ordinated the system's elements and the 
layout of the drone, A. V. Nadashkevich who 
worked on and organised the production of 
the launcher vehicle (as on the '121'), 
V. R Nikolaev who oversaw the manufacture 
of the first examples at the production fac- 
tory and B. N. Grozdov who was responsible 
for the special test programme. 

Unlike the '121', the '123' carried four 
cameras for oblique and vertical (strip) cam- 
eras and ELINT equipment in its jettisonable 
nose section which was recovered by 
means of a parachute. The remaining fuse- 
lage section contained the engine, some 
parts of the navigation and control systems 
(other parts being contained in the nose sec- 
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tion), the electric power pack and a brake 
parachute. On return to its launch point the 
drone was slowed down using the brake 
parachute and ejected its nose section, 
which then made a soft landing by para- 
chute; the rest of the airframe and the engine 
were lost. 

The parts left over from the '121' 
enabled the first examples to be quickly 
prepared for manufacturer's tests and joint 
trials. The former were concluded in Sep- 
tember 1961. The state trials in conjunction 
with the WS ended in December 1963. On 
their basis, Directive No.444-178 passed by 
the Soviet Council of Ministers on 23rd May 
1964 called for the DBR-1 Yastreb recon- 
naissance drone to be adopted for use by 
the WS. 

Series production of the '123' (in 
Voronezh) and other parts of the system 


SAIYQIE UOPJON We, 


continued until 1972 when a total of 52 
examples of the drone had been built. The 
DBR-1 remained in service with the WS's 
reconnaissance units deployed on the bor- 
ders of the Soviet Union's western military 
districts until 1979 when the system was 
decommissioned and scrapped. A single 
example of the '123' remains in the open-air 
museum at Moscow-Khodynka. 

The creation of the '121' and '123' laid 
the foundation for the OKB's subsequent 
work on unmanned aircraft, especially in the 
field of guidance and control. And together 
with other scientific and research institutes 
WS was given experience in using such 
systems with operational units. 

A number of other projected versions of 
the '123' included: 

* a single example of the '123M' (Yas- 
treb-M) target drone (M = mishen’- target); 

e a project for a piloted version as the 
'123P' or aircraft'141' (Yastreb-P); 

e several examples of aircraft '139', a 
fully recoverable version of the '123'; 

* a project for the '123' with a nuclear 
engine; 

* a project for the '123' with a ramjet 
engine able to reach Mach 3.0-4.0; 

e a project for using the '121' or '123' as 
the last stage in the DP rocket-glider strike 
system. 


Specifications of the '123' 


Length 27.825 m 

Wing span 8.414 m 

Height 4.781 m 

Launch weight with RATO boosters 35,610 kg 
Cruising speed 2,700 km/h 
Flight altitude 19,000-22,800 m 
Technical range 3,560-3,680 km 
Service range 3,200 km 


'130' (Tu-130, izdeliye 'DP') gliding 
strike UAV (project) 

In 1957-58 the OKB began research work on 
a programme to create the izdeliye 'DP' 
unmanned long-range gliding strike aircraft 
(P = plahner - glider) as the last stage in a 
ballistic missile strike system. The 'DP' was 
to be carried aloft on versions of the R-5 and 
R-12 intermediate-range ballistic missiles 
(IRBMs) to an altitude of 80-100 km where 
the whole combination turned through 90° 
and the 'DP' separated from the booster 
rocket. After separation, a single correction 
to the trajectory of the 'DP' was made, and 
the 'DP' continued on an unpowered gliding 
trajectory, reliant purely on its aerodynamic 
properties and on its speed at the moment 
of separation at a given altitude. After pass- 
ing through the denser layers of the atmos- 
phere it would reach its target after covering 


some 4,000 km and reaching a speed equiv- 
alent to Mach 10.0. On its trajectory, course 
corrections could be made with the aid of 
autonomous controls. The 'DP' lacked any 
kind of powerplant and systems were oper- 
ated by chemical batteries or a pneumatic 
system fed by compressed air cylinders. A 
cooling system was provided to control the 
temperature of the systems, equipment and 
the thermo-nuclear warhead. Although the 
structure of the 'DP' was planned as a ‘hot 
layout’ without cooling, the designers took 
account of the temperature stresses associ- 
ated with kinetic heating. In the terminal 
phase of its flight the 'DP' dived onto its tar- 
get and its thermo-nuclear warhead was det- 
onated at a preset altitude. 

The advantage of such a strike system 
compared with first-generation ICBMs was 
its greater accuracy with a simpler guidance 
mode, while its more complex flight trajec- 
tory on the approach to the target made 
interdiction by enemy anti-aircraft and anti- 
missile defences more difficult. 

The OKB worked intensively on the 'DP' 
project for two years in collaboration with 
many other agencies and enterprises of 
Soviet defence industry. New construction 
materials and technologies were devised to 
meet the demands of prolonged flight at 
hypersonic speeds and under conditions of 
kinetic heating. TSAGI was also involved in 
researching ways of achieving the neces- 
sary aerodynamic characteristics, and LII 
assisted in creating full-size models with 
which to reproduce the requisite flight con- 
ditions for the 'DP'. 

A first practical development of the theo- 
retical studies was the construction of sev- 
eral experimental gliders to check the 
essential ideas underlying the 'DP' project. 
This research programme was given the 
OKB number '130' (Tu-130). Various layouts 
were considered in pursuit of the best aero- 
dynamic configuration: symmetrical and 
asymmetrical; tailless and tail-first (canard) 
and so on. A whole series of models were 
made for wind-tunnel tests at TsAGI up to 
high supersonic speeds, while at LII full-size 
models fitted with rocket boosters were 
launched from Tu-16LL test aircraft. These 
carried sensors and equipment to record 
information about their aerodynamic char- 
acteristics under various flight conditions up 
to speeds of almost Mach 2.0. Models were 
also fired from artillery guns and rocket 
launchers to reach speeds corresponding to 
Mach 6.0. 

After much theoretical and experimental 
work, the OKB embarked on the actual 
design of the '130' in 1959. The final version 
was a comparatively small tailless aircraft; 
8.8 m long with a wing span of 2.8 m anda 
height of 2.2 m. The wedge-shaped fuselage 
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had a semi-elliptical cross-section and a 
blunt nose (one of the optimum forms for a 
hypersonic aircraft). The small low-set delta 
wings were swept-back 75°, featuring full- 
span elevons, and the aircraft had a fin and 
a ventral strake under the rear fuselage. 
Both fin and ventral strake had airbrake flaps 
which opened like scissors and were oper- 
ated by the autonomous battery-powered 
electro-hydraulic system. The wing and con- 
trol surface airfoils were wedge-shaped and 
the fuselage nose and the leading edges of 
the wings, fin and ventral keel were made of 
graphite to withstand the effects of skin fric- 
tion heating. The airframe structure was a 
‘hot' one and made of stainless steel. The 
control system included a system for initially 
correcting the aircraft's trajectory after sepa- 
ration from its carrier rocket. The aircraft was 
to land by command from the programmed 
control system using a large parachute 
housed in the real fuselage, a first reduction 
in speed having been effected by opening 
the brake flaps. The nose housed part of the 
cooling system for the control equipment, 
and the section occupied by the control and 
monitoring apparatus. 

Production of a first batch of five experi- 
mental '130' vehicles intended for various 
tests was begun. In the course of construc- 
tion full-size components of the airframe 
most likely to be affected by kinetic heating 
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were subjected to thermal tests which repro- 
duced the anticipated temperatures in spe- 
cial heat chambers. 

The first '130' airframe was completed in 
1960. The next stage was to provide the nec- 
essary equipment and work on methods of 
attaching the '130' to its launch rocket - a 
modified R-12 IRBM. The R-12 had its nose 
section altered to take the new attachment 
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Above: One of the variants of the '130' (‘DP’) 
gliding strike aircraft. Note the open airbrakes. 





Above: Having no powerplant of its own. the 'DP' was to be taken on a suborbital trajectory by a modified 
R-12 IRBM serving as a space launch vehicle. The IRBM is shown here with a standard nosecone. 


The '130' (‘DP’) mated to the R-12 missile. 
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Above: One of the versions of the projected '131' surface-to-air missile featured a single ramjet sustainer 
and resembled the Bomarc missile. The solid-propellant booster had its own fins. 
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Another project version of the same SAM featuring twin ramjet sustainers. 


connection and its body strengthened with 
an additional external structural support 
designed by the Tupolev OKB. 

Despite the apparent success of the 
OKB in mastering this new strategic strike 
system, all work on the 'DP' and conse- 
quently on the '130' was gradually run down 
after Directive No.138-48 passed by the 
Soviet Council of Ministers on 5th February 
1960. Some of the completed '130' air- 
frames were scrapped and some handed 
over to the Chelomey OKB. 

Work on the 'DP' project and the '130' 
were used in the later and similar '136' aero- 
spaceplane. Years later, in the 1980s, the 
OKB turned once more to the theoretical and 
practical results of these projects when it 
began work associated with a projected 
advanced hypersonic aircraft. 
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'131'(Tu-131,/zde//ye'Z') 

surface-to-air missile (project) 

At the end of the 1950s the OKB was engaged 
on work that rarely came within its remit - the 
design of a surface-to-air missile. The project 
received the in-house designation '131' 
(Tu-131) or izdeliye'Z' (zenitnaya [raketa]-anti- 
aircraft missile). According to the prepared pro- 
ject the '131' was a two-stage missile with a 
solid-fuel booster and a supersonic second 
stage powered by either one or two ramjet sus- 
tainers. The first stage had three large fins set at 
120°to each other, while the second resembled 
a scaled-down '121' missile. The ramjet was 
attached to a centreline pylon under the rear 
fuselage. If two ramjets of lower thrust were fit- 
ted, they were to be mounted under the fuse- 
lage on canted pylons. The delta wings had a 
leading-edge sweep of 60° and cropped tips, 


and the two stabilisers and fin were all-mov- 
able. A homing head was mounted in the 
fuselage nose with the warhead behind it. 
Located further back were the fuel tanks 
and equipment bay. Work on the '131' did 
not progress beyond the initial project 
stage. 


Project specifications of the '131' SAM 





Overall length 9.6 m 
Length of second stage 7.0 m 
Second stage wing span 2.41 m 
Launch weight 2,960 kg 
Weight of second stage 1,460 kg 


Warhead weight 190 kg 


Maximum speed at height 4,300 km/h 
Maximum altitude 30,000 m 
Slant range 300-350 km 





'135' (Tu-135) intercontinental 
strategic air-to-surface missile 
system (project) 
On 31 st June 1958 the Soviet Council of Min- 
isters passed Directive No.867-408 for the 
creation of an airborne cruise missile system 
based on the Tu-95. This project was given 
the number '135' (Tu-135) by the OKB and 
explored as a system composed of the 
Tu-95 carrier aircraft (the system was at ini- 
tially designated Tu-95S) and a long-range 
cruise missile. The cruise missile was to be 
developed from the Tsybin RS parasite strike 
aircraft as the S-30 (Tu-95S-30 system) or 
from one of the OKB's '100' or '113' projects 
The range of the strike system was to be 
8,500-9,000 km with the missile launched at 
a distance of 3,500-4,000 km from its target. 
The carrier's cruising speed was to be 700- 
800 km/h and its service ceiling 11,000- 
12,000 m. The cruise missile was to cruise at 
Mach 2.5-2.7 at an altitude of 18,000-24,000 
m. The draft project was to be submitted to 
WS and GKAT (Gosoodarstvennyy komitet 
po aviatsionnoy tekhnike - State Committee 
for Aviation Hardware, ex-MAP) in the sec- 
ond quarter of 1959 with system flight test- 
ing beginning during the first half of 1961. 
A draft project was prepared and the 
Tu-95, Tu-95K and Tu-96 considered as the 
cruise missile carrier, but the project was not 
proceeded with. The Tu-135 designation 
was re-used in 1963 for a bomber project. 


'136' (Tu-136, Zvezda’) 
aerospaceplane (project) 

The work carried out by the Tupolev OKB on 
hypersonic aircraft showed the way ahead 
to the creation of piloted spacecraft (or 
‘'rocketplanes' in the terminology of the 
time). The OKB's research was given the 
designation '136' (Tu-136) and the official 
name Zvezda (Star). It embraced a wide 


range of problems associated with the cre- 
ation of an experimental craft able to perform 
military missions while beyond the Earth's 
atmosphere. If the idea was successful it 
could lead to the creation of a whole series 
of specialised military 'rocketplanes': recon- 
naissance craft, bombers/missile-carriers, 
and interceptors of enemy satellites. The 
success of the programme was to stimulate 
the development of large spacecraft which 
could return to earth, land on a normal air- 
field and be used again and again. Work on 
the 'Zvezda' echoed the American Dyna 
Soar programme begun in 1958. 

The aerospaceplane was to be launched 
by a powerful space launch vehicle (SLV) - 
a multi-stage rocket able to put 10-20 metric 
tons into orbit. When returning from space, 
the aerospaceplane would orbit the Earth 
like a manned space capsule or unmanned 
satellite, manoeuvring into lower and lower 
orbits until it finally reached the denser lay- 
ers of the atmosphere where it would fly and 
land like a conventional aircraft, using a nor- 
mal wheeled undercarriage. After entering 
the Earth's orbit, the cosmonaut-pilot would 
be able to correct his orbit using two liquid- 
propellant rocket motors installed in the 
aerospaceplane's tail. These engines would 
also be used in landing manoeuvres; normal 
aircraft control surfaces could be used for 
manoeuvring in the dense layers of the 
atmosphere. The rocket motors enabled the 
aerospaceplane to manoeuvre with a lateral 
deviation of 1,000 km for every hour's flying 
time. Since at that time little was known 
about the prolonged effects of zero gravity 
and cosmic radiation, the aerospaceplane 
was intended to make one orbit, or at most 
several orbits, around the Earth. 


The creation of the Zvezda aerospace- 
plane was to be broken down into three con- 
secutive stages, as it was at first essential to 
study the specific elements of flight at hyper- 
sonic speed in the lower and upper layers of 
the atmosphere, the conditions of entry into 
the lower atmosphere and landing. It was 
also necessary to create a machine capable 
of withstanding kinetic heating. Research on 
the spaceplane was in many ways reminis- 
cent of work on the 'DP' programme and 
developed as a logical progression. 

The first stage was to use models similar 
in configuration to the future spaceplane, fit- 
ted with solid-propellant rocket motors and 
launched from a Tu-16. They were to provide 
information on the various zones of hyper- 
sonic flight, assist design work on those ele- 
ments of the structure capable of with- 
standing high temperatures at speeds up to 
9,000 km/h and ceilings of up to 40,000 m. 
Meanwhile, models were to be launched by 
R-5 and R-14 SLVs (14,000 km/h to 45,000 m 
and 23,000-28,000 km/h to 90,000 m). 
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A cutaway drawing of the '136' (Zvezda) aerosplaceplane. The drawing on the right shows the '136' mated 
to its space launch vehicle in a similar manner to the US Dyna Soar project. 


The second stage moved on to piloted 
tests. The objective here was the mastery of 
hypersonic flight and landing procedures by 
a pilot. Low-speed piloted flight was to be 
carried out on the '136/1', a subscale replica 
of the spaceplane, air-launched by a Tu-95K. 
These tests were to involve speeds up to 
1,000 km/h, altitudes up to 10,000 m and 
landing speeds of around 300 km/h - the lat- 
ter approximating to the spaceplane's land- 
ing speed. Familiarity with hypersonic flight 
was to be acquired using the '139'- roughly 
the equivalent of the Douglas X-15; this was 
also to be launched by a Tu-95K. The '139' 
would make piloted flight at speeds up to 
8,000 km/h and altitudes up 200,000 m pos- 
sible with a landing speed of 300 km/h. The 
final phase of hypersonic, transonic and 
subsonic piloted flight tests followed by 
landings was to be carried out on the’ 136/2’, 
an updated version fitted with an additional 
booster rocket stage. It was to fly at up to 
12,000 km/h at heights around 100,000 m. 

The third and final stage in the 'Zvezda' 
programme was the construction of the 
'136' spaceplane intended to reach a maxi- 
mum speed of 28,500 km/h (orbital speed), 
a range of altitudes between 50,000 and 
100,000 m and a range of at least 40,000 km 
(one Earth orbit followed by a landing). 

During work on the '136' the OKB con- 
sidered various aerodynamic configurations 
for the spaceplane: some resembled the 
'130', others the Dyna Soar project. The 
most detailed studies were made for a tail- 
first (canard) layout, for which the internal 
layout for crew and equipment, engines, 
landing gear and emergency escape facili- 
ties were drawn up. 


While working on the Zvezda project, 
the OKB seriously explored the idea of the 
aerospaceplane. The rocket systems of 
the day did not meet the OKB's needs as 
far as lifting capacity was concerned when 
loads of 10,000-20,000 kg had to be put 
into orbit. Work on a standard heavy SLV 
had only just begun in the USSR and it 
would not reach the hardware stage 
before the second half of the 1960s. 
Updated versions of the R-7, R-14 and 
R-16 rockets were inadequate. In these 
conditions, the Tupolev OKB began work 
on designing its own carrier rocket. Vari- 
ous two- and three-stage SLVs able to put 
the '136' into orbit were considered and 
work, restricted to research studies and 
draft projects, went on until 1963 when it 
was finally terminated. 


Project specifications for a version of the '136' 





Wing area 38.0 nf 
Overall weight 7,500-9,000 kg 
Maximum speed 28,500 km/h 
Altitude (orbital radius) 95,000 m 
Landing speed 300 km/h 





'137' (Tu-137, 'Sputnik') unmanned 
aerospaceplane (project) 

This was to be an unmanned version of the 
'136' aerospaceplane. 


'139' (Tu-139, DBR-2, 'Yastreb-2') 
long-range reconnaissance drone 
Even during initial work on the '123', a fully 
recoverable version was envisaged. Various 
ways of achieving this were considered, but 


317 





| 
ð 








s an, me 




















: — . 
~ À l 4 
a ani y RNS re siè mæ, nad 
7 À - a A 5 ae oa Ae Poe n ? 
j Lat ed ask. * thee Tike h wg i > 

Sid aS APR PT Ba Kgs: oo va z rae a vex 
“is A T A y ee AYALA 1a Tae, ao Ms rit a al k4 

M OP mT ta ak pO i it A ar ta A A GAAS Bak | 

2 glide Kate Bene al sO) E Plo A ty E aaa oP" i 
nA "d + s ba a | (d A 3 pe G $ 
i i Figy TT Dr Q eg a : 
i te ` - 4 t í ” 
i a í 


Top and above: The Tu-139 (DBR-2) prototype sits in the middle of the steppe after a successful landing: 
note the landing gear and the open rear bay of the brake/recovery parachute system. 

















A three-view of the Tu-139 (DBR-2), showing the ogival wings. 
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practical design work on the '139' (Tu-139, 
aka DBR-2 or the 'Yastreb-2' system) did not 
begin until 1964, when the '123' had been 
placed in series production. The '139' 
closely resembled the '123', apart from its 
new ogival wing planform and reduced 
anhedral on the tailplane, but the greatest 
difference lay in the its recovery system The 
rear fuselage carried a large container for a 
combined brake/recovery parachute which, 
after slowing the aircraft down, made for a 
soft landing after the line attachment point 
had shifted forward. To cushion the impact 
on reaching the ground, several solid-fuel 
retro-rockets were installed in the fuselage. 
These were activated just before touchdown 
by a signal from a contact sensor. A soft 
landing could be achieved for a landing 
weight of 13,500 kg. The overall dimensions 
and performance of the '139' were virtually 
the same as for the '123’. 

Several prototypes of the '139' were 
built, and flight tests and recoveries and 
development work carried out in the late 
1960s and early 1970s. But soon afterwards 
the '139' programme was closed down. 
Work on the '139' was used in developing 
the '141' and '143' subsonic reconnais- 
sance drone projects. 


'139' experimental rocket-powered 
aircraft (project) 

This project for the '139' experimental 
rocket-powered aircraft was prepared for 
one of the stages in the 'Zvezda' pro- 
gramme. In design and function it would 
have resembled the American X-15. 


'140' air-to-surface missile (project) 
At the end of the 1950s the OKB carried out 
project studies for various types of ASMs 
under the in-house designation '140'. The 
missile was intended for use by the Tu-95, 
'125', '135' and other missile-carriers. 


'141' (Tu-141, VR-2, Strizh) theatre- 
tactical reconnaissance drone 

The experience gained in testing and devel- 
oping the DBR-1 (Tu-123) as well as its oper- 
ational use, together with its further develop- 
ment as the experimental DBR-2 (Tu-139) 
fully recoverable drone, enabled the OKB to 
tackle the Tu-141 (VR-2 Strizh), the Tu-143 
(VR-3 Reys) and the Tu-243 (VR-3D Reys-D) 
next-generation theatre-tactical reconnais- 
sance drone systems. 

Work on the Reys and Strizh began 
almost simultaneously. They had much in 
common and differed largely in their range. 
The VR-2 Strizh (swift, the bird) was intended 
for reconnaissance missions in depth, pen- 
etrating several hundreds of kilometres 
behind the front-line, while the VR-3 Reys 
(flight from A to B) was intended to overfly 


the area immediately behind the enemy 
lines. 

The Strizh was initially thought of in 
terms of a drone able to fly at transonic 
speed or even just above Mach 1 (1,200- 
1,300 km/h) and thus penetrate enemy air 
defences on the way out and the way back 
at transonic speed, performing the rest of 
the mission cruising at Subsonic speed. It 
was then to land like an aircraft on a ski 
which could be extended before landing. 
The Soviet Army insisted on this mode of 
operation, but preliminary calculations and 
assessments by the OKB showed that this 
would lead to an overwhelming weight 
increase if the drone's performance were to 
be retained. Even a brief period of transonic 
flight would necessitate finding ways of opti- 
mising the drone's aerodynamics and its 
engine. The relatively straightforward air 
intake would have to be redesigned, a more 
powerful afterburning engine fitted - which, 
in turn, would require greater fuel capacity 
and incur a weight penalty. Thus the hoped- 
for ability to outfly enemy air defences, given 
the retention of other features, could only be 
attained by making the drone more com- 
plex, reducing its reliability and increasing 
its cost. 

After fairly lengthy discussions the Army 
top brass agreed that the drone's speed 
should be restricted to the subsonic speed 
of 1,000 km/h for the entire duration of its 
recce mission. The idea of its landing on a 
skid was also abandoned and replaced by a 
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Above: A Soviet Air Force Tu-141 poised for launch on its SPU-141 mobile launcher - a semi-trailer with a 
blast deflector at the rear. Note the camera ports in the nose. 


brake/recovery parachute and retro-rockets 
Gradually the proposed '141' project came 
to resemble a bigger version the '143' tacti- 
cal drone. In its ultimate version the Strizh 
and its elements basically resembled the 
smaller Reys and differed only in its more 
comprehensive flight and reconnaissance 
equipment, its size and its new field servic- 
ing and maintenance facilities. 

In its layout and design the '141' became 
a scaled-up copy of the '143'. In its range of 
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reconnaissance equipment (cameras and 
infra-red sensors) it was able to carry out the 
appropriate form of reconnaissance, day or 
night and in any weather. Its navigation 
equipment ensured normal operation over 
long distances from its point of launch. Pro- 
vision for lasers and radiation sampling was 
also considered. 

The '141' was an all-metal low-wing tail- 
less drone. Its cropped-delta wings had 58° 
leading-edge sweep and featured leading- 
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Left and above left: Ukrainian Army Tu-141s blast 
off from their launchers during a military 
exercise, the solid-fuel rocket booster belching 
smoke and flames. 


Above: A Tu-141 drifts earthwards at the end of 


the mission. It is remarkable that such a huge 
parachute is packed into such a small space. 
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edge extensions. The trapezoidal canards 
had 41°30' leading-edge sweepback; their 
incidence could be adjusted between 0° and 
8°on the ground, depending on the drone's 
CG position. The fin was swept back 52°. 
Control was exercised by _ two-section 
elevons and the rudder. The circular-section 
fuselage had a diameter of 950 mm across 
its cylindrical portion and became oval in 
cross-section as joined the engine bay. The 
subsonic air intake was placed on top of the 
fuselage. The '141' was powered by a 
R9A-300 turbojet or, on later production 
examples, by a 2,000-kgp KR-17A turbojet 
installed at an angle of 4°30' to the fuselage 


axis. The drone was launched using a pow- 
Above: A Ukrainian Army Tu-141 on its launcher seen during an ‘open house’ at Sknilov AB near L'vov in erful solid-fuel rocket booster attached 
1992 marking the first anniversary of the Ukraine's sovereignty. 


YdiAesmeYW Peyly 





under the rear fuselage. Landing was 
effected by a parachute housed in a large 
fairing above the engine nozzle, as on the 
'143'. The undercarriage consisted of three 
sprung pads which were extended before 
landing when the parachute deployed. 

The ground servicing and launch of the 
drone were carried out using the SPU-141 
launcher, TZM-141 transporter/loader vehi- 
cle, MT-141 and KPK-141 maintenance vehi- 
cles and POD-3 intelligence processing unit. 
During transportation, the outer wing sec- 
tions folded upwards to save space. 

Work on the Strizh system was headed 
by G. M. Gofbauer, who remained in charge 
of the OKB's drone development work until 
his death in the early 1990s. He oversaw the 
design and development, production and 
service introduction of the Reys and Strizh 
drone systems and was replaced by chief 
designer L. T. Kulikov. 

The first prototype of the '141' flew in 
December 1974 and the first experimental 


examples of the '141' were fitted with the 
Above: This Tu-141 displayed at one of the MAKS airshows in Zhukovskiy represents a late version with a experimental KR-17A engine. Series 
different equipment suite, identifiable by the dielectric nosecone (only one camera port remains). 
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Another Tu-141 Reys drone of the 'pointed nose' variety with the landing gear extended. 
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production got under way in 1979 at the 
KhAZ factory (formerly Factory No. 135) in 
Khar'kov and 152 examples had been built 
by the time production came to an end in 
1989. The first development batch of ten 
'141'was fitted with R9A-300 engines, aver- 
sion of the Mikulin RD-9B engine installed in 
the MiG-19S. Later, KnAZ produced the '141' 
with the KR-17A engine. After manufac- 
turer's tests and state trials the Strizh system 
was accepted for service with the Soviet 
Army and was mainly used on the western 
frontiers of the USSR. After the dissolution of 
the USSR many became the property of the 
new independent states, in particular the 
Ukraine. In addition to the standard recon- 
naissance version, the OKB made studies 
for a target-drone derivative. 


Basic performance of the '141' 





Length 14.33 m 
Wing span 3.875 m 
Height (from line of flight) 2.435 m 
Wing area 10 m’ 
Launch weight 5,370 kg 
Speed 1,100 km/h 
Altitude range 50-6,000 m 
Range 1,000 km 





'143' (Tu-143, VR-3, 'Reys') tactical 
reconnaissance drone 

In the mid-1960s the Tupolev OKB 
embarked on the design of new tactical and 
theatre reconnaissance drone systems. On 
30th August 1968 the Soviet Council of Min- 
isters passed Directive No.670-241 calling 
for the design of the new Reys (VR-3) tacti- 
cal reconnaissance drone system based on 
the '143' (Tu-143) drone. The deadlines set 
by the directive were as follows: the photo 
reconnaissance version was to enter test in 
1970, followed by the TV reconnaissance 
version and two radiation sampling versions 
in 1972. 

The technical challenge for this new- 
generation drone system, apart from its 
autonomous operation, mobility and other 
tactical and technical requirements, included 
other new issues which had to be taken into 
account in the design, production and test- 
ing ofthe drones and associated equipment. 
These included multiple usage, operation at 
low and high altitudes (50-5,000 m) and the 
ability to operate in mountainous areas. The 
issue of the drone's radar signature posed a 
particular problem The control and naviga- 
tion equipment had to ensure that the drone 
was accurately guided to the required 
reconnaissance area and was able to land in 
an area 500 x 500 m when it returned. The 
drone had to be prepared and launched as 
quickly as possible, which required the 
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Above: A three-view of the Tu-141 Strizh reconnaissance drone. 


design of new onboard equipment. An 
engine with a high degree of reliability was 
also needed. 

As in the case of the Strizh system, this 
new challenge drew upon the immense 
experience which the OKB as well as the 
other organisations and enterprises with 
which it collaborated in this kind of work had 
acquired. All the work on the Reys and Reys- 
D systems came under chief designer 
G. M. Gofbauer and, after his death, chief 
designer L. T. Kulikov. 

The Reys tactical reconnaissance sys- 
tem was designed and tested within a very 
short space of time, with the '143' making it 
first flight in December 1970. Joint state tri- 
als began in 1972 and were successfully 
concluded in 1976, after which the Reys was 
accepted for service with the Soviet Army. 
Series production began before the state tri- 
als had finished and in 1973 an experimen- 
tal batch of ten examples was built at the 
Kumertau Machinery Factory in Bashkiria. 
Full-scale production got under way shortly 
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afterwards. In all, a total of 950 '143' drones 
were manufactured up to the end of 1989. 

The new system was quickly assimilated 
into service use by the Soviet Army and 
greatly appreciated as a reliable and highly 
efficient tactical reconnaissance asset. Dur- 
ing combined arms' exercises the Reys 
demonstrated tangible advantages over 
manned reconnaissance missions flown by 
similarly equipped MiG-21 R and Yak-28R 
aircraft. This was especially the case when 
the mission had to cover several closely 
spaced reconnaissance sectors on different 
headings. The strict control of the drone 
over its reconnaissance sectors and the 
proper maintenance of the requisite temper- 
ature in the drone's equipment bay yielded 
results of a high quality, so that photography 
from an altitude of 500 m at a speed of 950 
km/h captured objects on the ground above 
20 cm in size. 

The system was particularly effective in 
mountainous regions where it was launched 
and recovered at heights up to 2,000 m 
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An artist's impression of a Tu-143 drone blasting away from an SPU-143 mobile launcher. 
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Top and above: A Tu-143 (VR-3 Reys) reconnaissance drone in grey/red test colours on a ground 
handling dolly. Note the brake/recovery parachute fairing above the engine nozzle. 


above sea level and could overfly mountain- 
Ous areas up to 5,000 m in height. When 
used in such mountainous areas the Reys 
was almost invulnerable to enemy air 
defences, making it an excellent means of 
reconnaissance in the Caucasian and Asian 
theatres and also in the mountainous 
regions of Europe, such as the Alps, the 
Carpathians and the Pyrenees. The system 








was exported to Czechoslovakia, Romania 
and Syria; the latter used it operationally dur- 
ing the Lebanon conflict of the early 1980s. 
Czechoslovakia took delivery of the system 
in 1984 and operated two squadrons. Sub- 
sequently, one of them was retained by the 
Czech Republic and the other by Slovakia. 

The '143' drone was produced in two 
versions: a photo-reconnaissance version 


A three-view of the Tu-143 (VR-3 Reys) reconnaissance drone. 


322 


Old Asjodny 


O1d Agjodn, 


and a TV-reconnaissance version transmit- 
ting the image via data link to ground com- 
mand posts. It could also be used for 
radiation sampling, sending back data on 
the radiation levels it encountered by radio. 
Examples of the '141' are on display at the 
museum at Moscow-Khodynka and the Air 
Force Museum at Monino (where an exam- 
ple of the ' 141' is also on view). 

In 1985 a target drone version of the 
'143' was produced as the M-143 or VR-3VM 
which successfully passed its state trials and 
demonstrated its ability to emulate the 
manoeuvres of various types of aircraft. 

In the late 1970s and early 1980s the 
Tupolev OKB produced a version of the '143' 
to carry 11 packs of propaganda leaflets 
weighing 19 kg and the means of scattering 
them in place of reconnaissance equipment. 
The leaflets could be scattered from three 
chutes simultaneously or consecutively. 
Scattering could be initiated by the auto- 
matic onboard control system in accor- 
dance with a command fed in before launch. 

A typical Reys squadron had 12 drones 
and four SPU-143 self-propelled launchers 
(these, as well as the TZM-143 transporter/ 
loader vehicle used for recovery, were based 
on the BAZ-135MB 8x8 high-mobility chas- 
sis), Communications and intelligence pro- 
cessing facilities, a maintenance unit for 
preparing drones and a command post. 
Most of the system's essential elements 
were transportable on the squadron's stan- 
dard vehicles, the drones themselves being 
transported in containers. 

The Reys system was intended for tacti- 
cal reconnaissance over a frontal strip 
extending back 60-70 km to the rear of the 
enemy front line where it could detect troop 
and armour concentrations, radar and com- 
munications sites and so on. The system 
could operate at low altitude in low cloud, 
carry out drone launches from unprepared 
positions, operate autonomously, was fully 
mobile and could rapidly redeploy, and 
could transmit intelligence information by 
radio while in flight. In operational use the 
system carried out the following: 

e preparation and launch of the '143' 
drone from a mobile launcher with wind 
speeds of up to 15 m/sec; 

e automatic control of the drone at pre- 
scribed altitudes; 

e photographic and television 
naissance and radiation sampling; 

e delivery of intelligence information or 
its transmission by radio to ground posts. 

The system possessed the following 
attributes: 

e range of drone - 170-180 km/h; 

e depth of the drone's reconnaissance 
penetration - 70-80 km; 

e speed of drone- 875-950 km/h; 


recon- 
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Above: A TZM-143 transporter/loader vehicle 
with a hydraulically powered crane in the middle 
of the cargo platform can carry two Tu-143s at a 
time, facing in opposite directions to save space. 
The solid-fuel rocket boosters are secured to the 
platform alongside. 


Right: The SPU-143 launcher is based on the 
same BAZ-135MB eight-wheel drive, four-wheel 
steering chassis. The front and rear covers of the 
launch tube are raised and the tube tilted into 
position before the launch. Note the rocket 
booster attached to the drone. 


e drone launch altitude - sea level to 
2,000 m; 

e drone altitude for photo reconnais- 
sance - 200-1,000 m; 

e strip photographed - width 10 x altitude, 
length 220 x altitude; 

e strip televised - 2.2 x altitude; 

e strip for radiation sampling - 

2 x altitude; 

e number of 180° turns per flight trajec- 
tory-2; 

e deployment range of mobile compo- 
nent with launch preparation - up to 500 km; 

e road speed of vehicles - 45 km/h by 
day and 30 km/h at night; 

e drone launch preparation time - 

15 minutes; 

e time required for repeat launch - 
4 hours; 

e number of times drone could be used - 
up to 5. 

The '143' drone was an all-metal mono- 
plane of tailless configuration with low-set, 
low aspect-ratio delta wings having 58° lead- 
ing-edge sweep and slight anhedral along 
trailing edge. Elevons occupying the entire 
wing trailing edge were used for pitch and 
roll control. Fixed delta canards ('destabilis- 
ers') were mounted on the forward fuselage 
sides to provide the necessary stability at 
operating speeds. The fuselage had a circu- 
lar cross-section, blending into an oval 
cross-section just forward of the engine. The 
engine air intake was mounted above the 
rear fuselage. A brake/recovery parachute 
housing was located beneath the fin/rudder. 
The fin was had 40° leading-edge sweep. 











Yefim Gordon archive 








An SPU-143 poised for the launch during an exercise. Note the protective shields covering the cab 
windows. 


The basic structural materials used for the 
drone was D-16 duralumin, AMG-6 magne- 
sium alloy and composite materials includ- 
ing honeycomb fibreglass. 

The fuselage consisted of four sections: 

e a detachable nose section made of 
glassfibre reinforced plastic (GRP) contain- 
ing reconnaissance equipment and with a 
panel for camera lenses; 


e a control system/electrics bay; 

e a bay containing the fuel tank, with the 
S-duct from the air intake to the engine pass- 
ing through it, the fuel pump, its electric bat- 
tery, an antigravity device preventing the fuel 
supply from being cut off during high-G 
manoeuvres and the hydraulic pump. This 
bay also housed the Izotov TR3-117 turbojet 
and its accessories; 
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e the final section contained the engine 
housing and the brake and recovery para- 
chute housing located under the fin/rudder. 
An SPRD-251 solid-fuel rocket booster was 
mounted under the fuselage. 

Three landing pads were fitted which 
were lowered on landing - the nose unit was 
housed in the second fuselage compart- 
ment and the two main units in the wing pan- 
els. The drone decelerated using its brake 
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parachute and landed using its landing 
parachute and solid-fuel retro-rockets within 
an area less than 700 x 700 m. 

The photo reconnaissance equipment 
consisted of a PA-1 panoramic camera with 
120 m of film, the intervals at which pho- 
tographs were taken being automatically 
determined by the altitude set by the auto- 
matic onboard control system. Television 
reconnaissance was via an 1-429B Chibis-B 
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Above: Four SPU-143S lined up in various stages 
of the launch preparation procedure (the nearest 
one is seen at the point of launch). 


Left: The Tu-143 belches terrific flames as it 
leaves the launch tube. 


Below left: A Tu-143 at the landing site, with the 
recovery parachute lying beyond. The soot 
ahead comes from the retro-rockets. 


(Lapwing-B) TV camera which transmitted 
its pictures to the ground together with dis- 
tance marker signals along the flight route 
generated by the automatic onboard control 
system. Radiation sampling was done by 
the Sigma-R apparatus which could transmit 
its data by radio. 

The ABSU-142 automatic onboard con- 
trol system incorporated an AP-143 autopi- 
lot, a DISS-7 Doppler speed and drift angle 
sensor, a V-143 computer, an A-032 low-alti- 
tude radio altimeter and a BW-1 altitude 
data input unit. 


'243' (Tu-143, VR-3D, 'Reys-D') 

tactical reconnaissance drone 

At the end of the 1970s, after the Reys had 
entered service, the question arose of 
updating it to increase its effectiveness. The 
OKB now had to provide for reconnaissance 
at night and enhance performance, particu- 


Specifications of the '143' 





Length 8.06 m 

Wing span 2.24 m 
Height in line of flight 1.545 m 
Wing area 2.9 m 
Launch weight 1,230 kg 
Landing weight 1,012 kg 
Range up to 180 km 
Maximum endurance 13 minutes 
Speed up to 950 km/h 
Altitude range 100-1,000 m 
Number of repeat launches 5 
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larly as regards range. The number of per- 
sonnel needed to operate the ground com- 
plex was also to be reduced and operational 
procedures simplified. 

On 6th March 1981 Directive No.249-76 
passed by the Soviet Council of Ministers 
called for the design of the updated VR-3D 
Reys-D system (D = dorabotannyy - 
updated), the tactical and technical require- 
ments for which were confirmed by the 
Soviet Army in February 1983. The OKB 
worked on the design and construction of 
experimental examples of a new drone with 
the OKB designation '243' (Tu-243). While 
retaining the general layout, onboard sys- 
tems and power plant of the '143', the OKB 
devised new reconnaissance equipment, 
installed new control and navigational 
equipment, revised the placing of equip- 
ment and increased fuel capacity and so on. 
This work increased the effectiveness of the 
complex by two and a half times and ele- 
ments of the complex were exhibited several 
times at Zhukovskiy during the Moscow 
Aerospace Salons. The updated system is 
being actively promoted for export, with a 
real application in ecological survey and 
during major or global ecological or man- 
made disasters - including nuclear ones. 

The Reys-D system is intended for 
reconnaissance over areas of troop and 
armour concentrations, engineering and 
technical sites, ecological and natural disas- 
ters, locating the location and scale of forest 
fires and breakages in oil and gas pipelines. 
There are two equipment fits, both able to 
operate in any weather conditions by day or 
night. The first has a PA-402 panoramic cam- 
era and an Aj'st-M (Stork-M) television sys- 
tem which can transmit pictures over the 
Trassa-M (Route-M) data link system. The 
second version carries a PA-402 camera and 
aZima-M (Winter-M) infra-red system which 
can also transmit data using the Trassa-M. 
Data can also be recorded and stored on 
board the drone. The '243' can now cover 
2,100 km’ in a single mission and, like the 
original Reys, can also carry out radiation 
sampling with the Sigma-R radiation sam- 
pling set. It carries the new NPK-243 naviga- 
tion and control system which significantly 
enhances the technical capabilities of the 
drone and of the complex as a whole. To 
facilitate faster recovery, a Marker radio bea- 
con is activated when the drone lands. It also 
uses the new 243DT solid-fuel solid-fuel 
rocket booster which is lighter and more 
powerful, with a maximum thrust of 14,820 
kgp. The main engine is the updated and 
more reliable TR3-117A. The Reys-D system 
is also equipped with the updated SPU-243 
and TZM-243 vehicles which also improve 
the operational characteristics of the system 
as awhole. 
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Above: The SPU-243 mobile launcher is based on the SPU-143, differing from it outwardly mainly in the 


shape of the launch tube's hinged front and rear covers. 








A Tu-243 with the landing gear extended was displayed alongside the SPU-243 at the airshow. 


'Voron' supersonic parasite 
reconnaissance drone (project) 

At the very end of the 1960s the Soviet Union 
came into possession of an example of the 
Lockheed D-21 supersonic reconnaissance 
drone. This proved to be of great interest to 
the Soviet aircraft industry, as it was a fairly 
compact machine equipped with up-to-date 
reconnaissance equipment and designed 
for prolonged reconnaissance flights at high 
supersonic speeds under conditions of 
strong kinetic heating. Many leading enter- 
prises and organisations ofthe aircraft, elec- 


Basic performance of the '243' 


Length 


Wing span 
Height in line of flight 


Wing area 

Launch weight 

Range 

Speed 

Altitude range 

Number of repeat launches 


829m 
22m 

1.5/6 m 

29 m’ 

1400 kg 

360 km 
850-40 kmh 
50-5,000 m 
10 
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Above: An artist's impression of the Voron supersonic reconnaissance drone which was to have been a very close counterpart of the Lockheed D-21. 


Above: This artist's impression shows the Voron being launched by the Tu-160 bomber - the way it was 
envisaged at the time, as a military derivative of the Tu-144 supersonic airliner. 





—— | 








A three-view of the Voron drone. The hatched lines show the pylon to which the drone would be attached 
and the huge solid-propellant rocket booster. 
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tronic and defence industries were commis- 
sioned to study the design of the D-21 
together with the materials used in its con- 
struction, its production technology and its 
equipment. Among their number was MMZ 
‘Opyt' which headed the study programme 
because it possessed considerable experi- 
ence in designing ground-launched sub- 
sonic reconnaissance drone systems, 
including the Yastreb-1, Yastreb-2, Reys and 
Strizh. 

In accordance with Directive No.57 of 
19th March 1971 passed by the Presidium of 
the Soviet Council of Ministers for the 
defence industry, MMZ 'Opyt' prepared an 
analogue project based on the American 
design but utilising Soviet structural materi- 
als, engine and equipment. The programme 
was given the title Voron (Raven). According 
to the preliminary project, the Voron drone 
was to form part of a strategic and theatre 
reconnaissance system together with other 
airborne and surface reconnaissance 
assets. The system was to include the Voron 
drone, a Tu-95 or Tu-160 carrier aircraft, 
ground engineering and technical support 
and intelligence processing. The cruise 
engine to be used was the RD-012 ramjet 
with a maximum in-flight thrust of 1,350 kgp. 
After separation from its carrier aircraft the 
Voron would be accelerated to a high super- 
sonic speed by an attached 47,500-kgp 
solid-fuel rocket booster to activate the ram- 
jet. After carrying out its mission and return- 
ing to base the recoverable section of the 
drone containing the reconnaissance data 
separated (as onthe Yastreb-1 system). Dur- 
ing the research programme, a ground- 
launched version of the Voron was 
considered but thought to be less effective 
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Project specifications of the 'Voron’ 





Length 13.06 m 
Wing span 5.8 m 
Height 2.08 m 
Wing area 37.0 itf 
Separation weight: 
drone only 6,300 kg 
including solid-fuel 
rocket booster 14,120 kg 
Weight empty 3,450 kg 
Speed with ramjet 3,500-3,800 km/h 
Altitude 23,000-26,400 m 
Range 4,600 km 














Above: The Voron drone as it would have looked with the rocket booster attached. 


than the air-launched version. Work on the 
Voron programme went on for several years 
and provided a great deal of interesting and 
useful material for the further development 
of advanced hypersonic aircraft. 


'2000' (Tu-2000) aerospaceplane 

(project, second use of designation) 
As already mentioned, the OKB wound up 
virtually all its aerospace work in the early 
1960s. It returned to it in the 1970s, however, 
when the USSR embarked on advanced air- 
space systems based on single-stage orbit- 
ing aircraft. This was a totally new field 
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engendered where aircraft, rocket and 
space technology all met, but one energeti- 
cally explored since the early 1970s by the 
world's leading aerospace companies. As 
the designers saw it, implementing such a 
complex and extensive programme as the 
creation of an aerospaceplane would not 
only produce an entirely new type of aircraft 
capable of solving many military and non- 
military problems, but also present an 
opportunity of acquiring advanced tech- 
nologies which would also largely determine 
the technological potential of the world's 
major powers in the 21 st century. 


This three-view from the project documents shows how the tu-95kp missile carrier would have looked when adapted to take the Voron drone. 
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Top and above: A model of the Tu-2000 aerospaceplane, showing the twin ventral engine packages and 


the Tu-144 style double-delta wings. 


The growing frequency with which 
space rockets were being launched and the 
anticipated increase in the number of 
launches posed a number of economic and 
ecological problems for the designers. The 
cost of placing loads into orbit had to be low- 
ered, the amount of clutter produced by dis- 
carded rocket stages cut back and the 
amount of the Earth's surface used for jetti- 
soning these stages either reduced or elim- 
inated altogether. Guaranteeing the 
necessary frequency of launches, lowering 
the cost and complexity of launch sites and 
making them more flexible, were all matters 
of great importance. 

All these conflicting demands could only 
be met by the wide use of single-stage 
reusable aerospacecraft taking off and land- 
ing like a conventional aircraft. These would 
greatly reduce the number of ground per- 
sonnel needed as well as the complexities of 
a vertical-launch system. Servicing costs, 
too, could be reduced to those for a large air- 
craft. Single-stage aerospacecraft could be 
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viably used to place small and medium- 
sized loads into relatively low orbits and, 
with interchangeable modules, they could 
be used for a variety of tasks. 

Between 1968 and 1971 the Tupolev 
OKB made a number of technical proposals 
for an aerospacecraft capable of horizontal 
take-off and landing. Its projected take-off 
weight was 300 tonnes and it was to be pow- 
ered by a liquid-fuel rocket motor based on 
heat-generating elements supplied by 
nuclear energy and using hydrogen as a 
propulsive fuel. Various ways of launching 
multi-stage payloads from the aerospace- 
craft, either in earth orbit or in interplanetary 
orbits, using ion or plasma main engines 
were considered. At this time most of the 
OKB's attention was concentrated on the 
SST-1 and large multi-role military aircraft, 
and it had neither the means nor the 
resources to undertake an extensive and 
costly research programme. Added to this, 
until the first American successes with their 
Space Shuttle the Soviet military showed no 


particular interest in the idea of aerospace- 
craft and opted instead for traditional rocket 
systems. This prevented all these original 
proposals by the OKB from progressing 
beyond the embryonic stage. 

When work on aerospacecraft began in 
the West, interest was revived in the USSR. 
By the mid-1980s the OKB with the collabo- 
ration of TsAGI, the Kuznetsov OKB and 
other enterprises and organisations in the 
military-industrial complex, had prepared a 
number of proposals for aerospacecraft. 
These were to be fitted with main and auxil- 
iary liquid-fuel engines, taking off from the 
ground or being air-launched from carrier 
aircraft. The next stage was the design ofa 
single-stage aerospacecraft with its main 
power unit comprising turbojet, ramjet and 
liquid-fuel rocket motors. In the past few 
years the OKB has accumulated a wealth of 
scientific and technological material to 
enable it to attain its goal, and projects for 
several single-stage orbiting aerospacecraft 
with different configurations and engines 
have been prepared. One of the latest is the 
'2000' or Tu-2000 with a combined power 
plant comprising turbojet, wide-range ram- 
jet and liquid-fuel rocket engines. (This des- 
ignation had previously been used for a 
projected executive aircraft later redesig- 
nated Tu-20.) 

Research carried out by the OKB indi- 
cates that a single-stage aerospaceplane 
can only become reality if a substantial 
improvement in the engines' fuel efficiency 
and an increase in fuel capacity on take-off 
are achieved. In the OKB's view the effi- 
ciency of the power plant at the present time 
can be increased by using oxygen as an oxi- 
diser, that is by using a jet engine. The only 
type of jet engine which can be used for 
hypersonic flight is a ramjet. This, however, 
presupposes flight in the atmosphere at 
high dynamic pressures to limit its size and 
weight. High dynamic pressure and kinetic 
heating affecting an aircraft's structure 
increase its empty weight, and this increase 
only becomes viable when the fuel load car- 
ried is substantially reduced. The use of 
atmospheric oxygen as an oxidiser reduces 
fuel consumption; however, a real reduction 
in the aerospacecraft's weight can only be 
attained with a ramjet which can function 
through a wide range of Mach numbers (a 
supersonic ramjet, or 'scramjet'). This 
affords a substantial difference between the 
reduction in fuel load and the increase in 
structural weight resulting from the use of a 
ramjet and provides a gain in payload-to- 
weight ratio. 

Another obstacle in implementing the 
aerospaceplane project is the use of lique- 
fied hydrogen as a fuel. Its unique combina- 
tion of a high mass heating value and high 


specific heat capacity allows lighter and 
more compact engines with the necessary 
specific fuel consumption to be used. At the 
same time the use of the cooling properties 
of liquid hydrogen makes for airframe and 
air intake cooling, as well as the mainte- 
nance of systems and equipment at the 
required temperature. The use of a ramjet 
means that the major part of the accelerating 
trajectory up to orbital speed has to take 
place in the denser layers of the atmos- 
phere, causing high kinetic heating of the 
structure, particularly the wing leading 
edges, air intakes, the fuselage nose and the 
under-surfaces of the aerospaceplane. Cal- 
culations made in the OKB show that without 
a cooling agent normal airframe tempera- 
tures cannot be maintained, impairing the 
conditions for the ramjets, equipment, crew, 
payload and, looking ahead, passengers 
too. 

If the ramjet is to be used as the princi- 
pal means of attaining orbital speed, it would 
be more logical to use a combined power- 
plant, including efficient turbojets up to 
Mach 2.5, a wide-range ramjet for accelera- 
tion up to Mach 20.0-25.0 and liquid-fuel 
rocket motors to provide a boost to orbital 
speed and for manoeuvring while in orbit. 

For the single-stage aerospaceplane to 
compete effectively with traditional craft, its 
design must meet a number of essential cri- 
teria including: 

e taking off and landing using normal 
runways up to 3,000m long; 

e turning at subsonic speed after take off 
to reach the point at which its acceleration 
climb begins, and landing at its designated 
airfield afterwards; 

e carrying out staging flights from its 
base airfield; 

e quickly accelerating to the requisite 
speed and altitude, including orbit entry; 

e carrying out several orbiting manoeu- 
vres; 

e making an autonomous orbital flight 
lasting up to 24 hours; 

e cruising at hypersonic speed in the 
atmosphere; 

e being able to decelerate after de-orbit- 
ing; 

e being able to manoeuvre while accel- 
erating to enter orbit and while descending 
in order to follow the trajectory necessary for 
landing atthe requisite airfield; 

e being able to alter the plane of its 
orbital flight. 

Faced with the complexity of this task, 
the engineers decided to begin with a 
smaller experimental aerospaceplane. This 
would be used under real flight conditions to 
test new ideas and new solutions embodied 
in the aerodynamic layout, powerpiant, 
design and heat shielding of the airframe, 
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onboard systems, engines and equipment. 
The need for this experimental aerospace- 
plane is further emphasised by the lack of 
any full-scale ground simulation facilities for 
speeds of Mach 6.0-8.0, engine combustion 
processes and kinetic heating. 

The whole uncharted field of the aero- 
spaceplane, the lack of precise information 
on external factors affecting it, and the pre- 
sent lack of tried and tested answers to 
questions of design as well as structural 
materials makes a step-by-step approach to 
its development and testing essential. For 
these reasons the whole programme was 
broken down into two stages: the creation of 
an experimental hypersonic aircraft with a 
top speed of around Mach 5.0-6.0, and then 
of an experimental aerospaceplane to serve 
as a single-stage reusable prototype for 
flight testing, including flight beyond the 
earth's atmosphere. At present the Tupolev 
ANTK is working on the second stage, the 


first stage being effected by using an exist- 
ing supersonic aircraft. 

A tailless layout has been chosen for the 
aerospaceplane with all its elements struc- 
turally integrated around its power package 
which consists of four turbojets mounted at 
the rear, a wide-range ramjet under the rear 
fuselage and two liquid-propellant rocket 
motors between the turbojets for manoeu- 
vring outside the atmosphere. The aero- 
spaceplane has relatively small, low aspect 
ratio double-delta wings and a major part in 
providing lift is played by the flat underside 
of the fuselage (lifting body). The control sur- 
faces are conventional ones for such a con- 
figuration: elevons and a rudder. The main 
powerpiant, the wide-range ramjet, has an 
air intake with external and internal com- 
pression, adjustable combustion chambers 
with a bevelled exhaust and a multi-channel 
fuel supply. The primary acceleration is pro- 
vided by the ramjet. When a speed of Mach 





Top and above: The prototype of the Tu-300 unmanned combat aerial vehicle at the MAKS-97 airshow. 
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2-2.5 has been reached and the ramjet 
ignites, the air ducts for the turbojets are 
closed off. A distinguishing feature of the 
aerospaceplane's design is the way in which 
the airframe and the powerpiant are inte- 
grated, especially as far as the ramjet is con- 
cerned. The underside of the fuselage 
provides a flow of compressed air for the 
ramjet and acts as the upper surface of the 
closed chamber in which the airflow is again 
compressed internally and burned with fuel 
while also serving as the upper contoured 
surface of the bevelled exhaust nozzle. 

The large fuselage contains the liquid 
hydrogen tanks, with the crew oftwo housed 
in a cockpit up front. The emergency escape 
system, in which the nose section and the 
cockpit is jettisoned, operates from ground 
level up to maximum altitude. Two versions 
have been designed: in the first the cockpit 
descends by parachute and, in the second 
aircraft-type ejection seats are provided. The 
experimental aerospaceplane will have ejec- 
tion seats which will be used after the cock- 
pit has separated. An avionics compartment 
and the nosewheel well are situated behind 
the cockpit, while the central and rear fuse- 
lage sections are taken up with liquid hydro- 
gen tanks. An oxygen tank in the tail 
supplies the necessary oxidiser. All the 
engines use liquefied hydrogen drawn from 
the single fuel system. 

A conventional tricycle undercarriage is 
used. The nose leg has small twin wheels 


with high-pressure tyres and the main units 
have single wheels. The main legs retract 
into recesses near the wings. 

According to preliminary estimates by 
the OKB, the experimental aerospaceplane 
will have a take-off weight of 70-90 tonnes 
and carry 30 tonnes of liquid hydrogen and 
5 tonnes of liquid oxygen. In its final form it 
will have a take-off weight of some 210-280 
tonnes. Such an aerospaceplane will be 
able to place payloads of 6-10 tonnes into 
earth orbits 200-400 km high. It will resemble 
the experimental aerospaceplane in layout 
but will have a bigger wide-range ramjet and 
up to six turbojets. It will retain the two liquid- 
propellant rocket motors of the experimental 
model. 

At present the OKB is continuing its 
research and experimental work on the 
Tu-2000. 





Project specifications of the Tu-2000 





Length 55-60 m 

Wing span 14m 

Take-off weight 70,000-90,000 kg 
Fuel liquid hydrogen 
Crew 2 





'300' (Tu-300) unmanned combat 
aerial vehicle 

Work on a tactical unmanned combat aerial 
vehicle (UCAV) began in 1982 when the 





Sukhoi OKB was ordered to design one 
under the designation Korshun (Kite, the 
bird) for use in a theatre-tactical system. The 
Sukhoi OKB prepared an initial project, but 
after some deliberation by senior officials at 
MAP in 1983 it was decided to hand the pro- 
ject over to MMZ 'Opyt' which had consider- 
able experience in designing and 
developing drones of all types. 

In the Tupolev OKB the project was given 
the number '300' (Tu-300) but was known 
officially as the Korshun-U. The OKB began 
design work again from scratch, drawing on 
experience gained in designing the Tu-143 
and Tu-141 subsonic tactical reconnais- 
sance drones. Only the name _ Korshun 
remained from the Sukhoi project. 

Flight testing began in 1991. For the 
Tu-300 the OKB chose the tried and tested 
tailless layout with canards (‘destabilisers'), 
cropped delta wings with elevons, an air 
intake mounted above the fuselage (with an 
S-duct) and the engine buried in the rear 
fuselage. A recovery parachute is housed in 
the rear fuselage above the engine nozzle 
and launch is effected with the assistance of 
two solid-propellant RATO boosters. Special 
mission equipment or ordnance is carried in 
the nose, but can also be carried in the fuse- 
lage weapons bay or on a pylon under the 
fuselage. The Tu-300 has been shown on 
more than one occasion at the MAKS air- 
shows at Zhukovskiy. 








Another aspect of the Tu-300 at Zhukovskiy, showing the rocket boosters and the guidance system fairings and windows in the nose. 
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Above: The ANT-2 in display at the Central Russian Air Force Museum in Monino. 


The first prototype ANT-3 M-5 (RR-SOV Proletariy) as originally flown. 
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Above: Painstakingly restored in its proper Polar Aviation colours, the sole surviving G-1 (the civil version of the ANT-4) registered CCCP-H317 (ie, SSSR-N317) is 
on display at the Civil Air Fleet Museum in Ul’yanovsk. 
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Another rare bird - an R-6 restored and preserved in the Ukraine. 
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Above: An accurate replica of the ANT-25 is on display at Monino. The real thing miraculously survived and is preserved elsewhere (at the Chkalov Museum in 


Chkalovsk, northern Russia). 
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Discovered as wreckage by enthusiasts in the Russian taiga, this SB-2M-100A was restored by the specialists at the Monino museum in the late 1980s. 
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Above: The Monino collection also includes this Tu-2S with four-bladed props. Here it is seen in the open during the Flying Legends vintage aircraft festival held 


at Monino airfield on 13th-15th August 2004; the Tu-2 and other aircraft became part of a ‘wartime airfield’ tableau. 








Other Tu-2s survive outside Russia, including this Polish Air Force example preserved at the Polish Armed Forces Museum in Warsaw. 
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Above: The experimental Tu-12 (‘aircraft 77’) bomber of 1947. 
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Kuibyshev-built Tu-4 ‘01 Red’ in the open-air display at Monino. 


335 





Above: This highly modified Kazan’-built Tu-4 (‘4134 Red’) preserved in the People’s Liberation Army Air Force Museum at Datang Shan, China, has been 
re-engined with WJ-5 (Al-20) turboprops and converted into a ‘mother ship’ for Chang Kong 1 (Ryan AQM-34 Firebee copy) reconnaissance drones. 
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The sole prototype Tu-70 airliner during trials. 
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Above: A Tu-16KS missile strike aircraft coded ‘05 Red’ carries an inert red-painted KS-1 anti-shipping cruise missile on the port wing pylon. 
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Assorted Tu-16s on the ramp at Viadimirovka AB, Akhtoobinsk, all candidates for conversion into M-16 radio-controlled target drones. 








Above: A Soviet Navy Tu-16K-10-26 missile carrier taxies out for take-off. This version combines the YeN radar in a characteristic ‘duck bill’ radome (associated 
with the K-10S missile carried on the centreline) with underwing pylons for KSR-2 missiles. 
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Tu-95K ‘61 Red’ used as a trainer by the Russian Air Force/Long-Range Aviation’s 43rd Combat & Conversion Training Centre shuts down its mighty NK-12 
turboprops at Dyaghilevo AB, Ryazan’, after a training flight. A KrAZ-260 tug moves in, ready to push the aircraft back to the hardstand 
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Above: ‘67 Red’, one of several Tu-95MR reconnaissance aircraft (now used as trainers) at Dyaghilevo AB. 
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A Tu-95MS missile carrier takes on fuel from an II’yushin IL-78 tanker and is seen from the latter’s refuelling systems operator’s station. 
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The crew of a Soviet Naval Air Arm Tu-142 ASW aircraft (the late-production model) receives the final briefing before a sortie sometime in the 1980s. The variance 
in clothing style is noteworthy. The cloth ‘handbags’ were used for carrying the ‘bone dome’ flying helmets. 
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Above: Russian Navy Tu-142M ‘93 Black’ on short finals to its home base, Ostrov AB near Pskov, which hosts the 444th Combat & Conversion Training Centre. 
This aircraft took part in the Royal International Air Tattoo ’94 at RAF Fairford. 
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IN 314, one of the five Tu-142ME export aircraft supplied to the Indian Navy, is seen here at Taganrog, its birthplace. The ARK tailcode refers to Indian Navy Air 
Station Archelon; other examples stationed at INAS Dabolim are coded DAB. 
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Above: Aeroflot Tu-124V CCCP-45022 pertaining to the Moscow Civil Aviation Directorate at Moscow/Vnukovo-2 in the type’s pre-1973 standard livery with a large 
Tupolev OKB badge on the nose. 


pone 


Passengers board Aeroflot Tu-104B CCCP-42425 of the Northern CAD/1st Leningrad United Air Detachment/67th Flight in pre-1973 colours at Leningrad-Pulkovo, 
using an SPT-104 mobile gangway. Note the GAZ-69 jeep converted into a baggage loader. 
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Above: Tu-104B CCCP-42480 of the Ukrainian 
CAD touches down on runway 24 at Moscow- 
Vnukovo, with the main passenger terminal at 
Vnukovo-1 and a collection of Ilyushin IL-18s, an 
IL-14 and another Tu-104 visible beyond. 
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Right: An Aeroflot (Central Directorate of 
International Services/206th Flight) Tu-114 in 
the type’s pre-1973 livery shares the apron at 
Moscow-Sheremet’yevo with an IL-18, a pair of 
Tu-104s and a Lockheed Constellation. 


Below: Tu-114 CCCP-76488 parked at Moscow- 
Domodedovo demonstrates Aeroflot’s fleetwide 
standard livery of 1973 underscoring the 
Tu-114’s elegant lines. 
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Above: CCCP-76462, the first of the two Tu-116 special long-range VIP transports, survives at the Civil Air Fleet Museum in Ul’yanovsk. Visible beyond are an 
IL-18D, an IL-62 and an IL-14. 
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Seen here making a typically smoky final approach to Moscow-Sheremet’yevo, RA-65568 is one of eight Tu-134AK VIP jets built to Tu-134A-1 standard (with radar 
nose and large rear emergency exits). Today this ex-German aircraft is operated by Aeroflot Russian Airlines as a 68-seater in this new livery introduced in 2004. 
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Above: Standard ‘glass-nosed’ Tu-134A RA-65800 seen here on finals to Moscow-Domodedovo, inbound from Samara, demonstrates the smart livery of Samara 
Airlines. This aircraft was one of several Tu-134As intended for operational trials of the new ABSU-134 automatic approach system but never received it. 
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A Tu-134Sh-2 navigator trainer coded ‘12 Red’ in this version’s equally stylish livery reminiscent of Trans World Airlines takes off at Chelyabinsk. 
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Above: Originally Tu-134UBL pilot trainers had a red ‘lightning bolt’ side flash, a red star on the fin and red tactical codes. Lately, however, a dozen or so have 
been repainted with a blue side flash and variations in the tail colours. Most of them have names, including ‘21 Blue’ which is named Amur after a Russian river. 
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The first prototype Tu-144 (izdeliye 044), CCCP-68001, formates with one of the MiG-211 ‘Analogue’ subscale demonstrators during an early test flight. 
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Above: Three Tu-144Ds (CCCP-77114, CCCP-77112 and CCCP-77113) lined up at Zhukovskiy, where they were used for supersonic research by LII and the 
Tupolev OKB until the mid-1990s. Only the former aircraft survives today; CCCP-77112 and CCCP-77113 have been scrapped now. 
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Above: An operational Tu-144 sans suffixe taxies in, displaying the deployed forward wings and the type’s pre-1973 livery with abbreviated cheatline, red-outlined 
doors and red titles. 
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Tu-144LL CCCP-77114 Moskva was used in a Russian/American research programme for the purpose of creating a second-generation SST. 
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Above: Initially the aircraft of the new Russian airlines retained Aeroflot colours, only the registration prefix and the flag being altered, as exemplified by Aeroflot 


Russian International Airlines (formerly Central Directorate of International Services/63rd Flight) Tu-154B-2 RA-85346 seen here in landing configuration. 
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Tu-154M RA-85659 is one of several operated by the Rossiya State Transport Co. (the Russian government VIP flight which also operates scheduled airline 
services). This rather unprepossessing grey livery evokes associations with military transports and has earned nicknames like ‘Grey Ghost’. 
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Originally leased to an Iranian operator, Tu-154M RA-85702 (c/n 91A872) is now one of Kras Air’s large fleet, which also includes the earlier Tu-154B2 model and 
several Tu-204 variants. 


Dmitriy Komissarov 
a 








— aa 


The Tu-154B-2 is the main aircraft type operated by Kavminvodyavia from Mineral’nyye Vody. RA-85393 (c/n 80A393) is seen here on short finals to runway 24 at 
Moscow-Vnukovo in September 1998. 
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Above: A much more pleasing sight - Aeroflot Russian Airlines Tu-154M RA-85663 in the airline’s current livery. This aircraft was originally delivered to the 
Central Directorate of International Services/63rd Flight. 
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The Tu-128 prototype in the open-air display at the Central Russian Air Force Museum in Monino. 
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Above: This production Tu-128 is preserved in the base museum at Savasleyka AB, seat of the PVO’s Combat & Conversion Training Centre. 
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A probeless Tu-22R reconnaissance aircraft coded ‘25 Red’ sits on a taxiway at Engels-2 AB, followed by a an unidentified version, then Tu-22PD ECM aircraft 
and a Tu-22KD missile platform; all four are decommissioned. The Tu-22’s unique engine placement gives it a curious ‘bug-eyed’ look from this angle. 
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A pair of Tu-22KDs cruise in echelon port formation over the Russian plains. 
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‘07 Red’, a Russian Air Force Tu-22M2, at Shaykovka AB. 
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An operational Russian Navy Tu-22M3 operated by the 444th Combat & Conversion Training Centre at Ostrov AB. Note the concrete jet blast deflector running the 
full length of the heavy aircraft hardstand. 
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Four Tu-22M3s on the ramp at Ostrov AB, including ‘15 Red’, ‘57 Red’ and ‘10 Red’. 
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Above: A Ukrainian Air Force (185th TBAP) Tu-22M3 coded ‘40 Red’ retracts its landing gear on take-off from Poltava AB. 





A model of the projected ‘45M’ strike aircraft - a radically reworked ‘distant relative’ of the Tu-22M3. 
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A fine perspective of a Tu-160 with the wings at 35° sweep. Note that the stars on the wings are aligned with the centreline at this wing setting. 
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Above: An atmospheric afternoon shot of Tu-160 ‘03 Red’ flying high above the Volga River. 
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A classic air-to-air of the Tu-160 in subsonic cruise configuration. Note the bulges near the fuselage accommodating the outer wheels of the main gear bogies. 
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Above: Head-on view of a Tu-160 parked at Engels-2 AB, with the obligatory fire extinguisher placed in front of it, the boarding ladder in place and the ground 


power cable attached. 
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Tu-160 ‘11 red’ is named to honour Vasiliy Sen’ko, the only Long-Range Aviation navigator to become Twice Hero of the Soviet Union during World War Two. 








Above: A prototype of the Tu-123 (DBR-1 Yastreb) reconnaissance drone on its SARD-1 (alias STA-30) self-propelled launcher consisting of a MAZ-537 heavy-duty 
8x8 tractor unit and the special SURD-1 (ST-30) launcher semi-trailer with an elevating ramp. 
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The prototype of the Tu-139 (DBR-2 Yastreb-2) reconnaissance drone on an SARD-1 launcher with the ramp lowered. The ogival wings make an interesting 
comparison with the delta wings of the Tu-123. 
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Above: A late-model Tu-141 (VR-2 Strizh) reconnaissance drone with a pointed dielectric nose and one camera port on its SPU-141 launcher semi-trailer at the 
MAKS-97 airshow in Zhukovskiy. 
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A Tu-143 (VR-3 Reys) reconnaissance drone leaves the launch tube of its SPU-143 self-propelled launcher. 
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Above: A Tu-243 (VR-3D Reys-D) reconnaissance drone displayed beside its SPU-243 self-propelled launcher at the MAKS-97 airshow. 









Another MAKS-97 exhibit, the prototype of the Tu-300 unmanned combat aerial vehicle. 
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Above: An artist’s impression of the Tu-244 second-generation supersonic airliner (the 1993 version of the project). 
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Originally built in passenger configuration for Oryol-Avia (which later cancelled the order), Tu-204 RA-64008 was later converted into a Tu-204C freighter (the 
port side cargo door is not visible here) and repainted in this experimental Aeroflot/Russian Aviation Consortium livery. 
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Above: The Egyptian carrier Air Cairo was the first foreign customer for the Tu-204. Passenger-configured Tu-204-120 SU-EAI is seen here making a climbing turn 
as it takes off on a demonstration flight at the MAKS-99 airshow. 
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Unlike the converted prototypes, new-build Tu-204-100C freighters have a windowless fuselage. RA-64024 of Aviastar-Tupolev is seen here making a 
demonstration flight at the MAKS-2001. 
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Above: Displaying the panoply of programme participant logos on the fuselage, the Ilyushin Finance Co. leasing company badge on the tail and ‘Certification 
trials’ titles in Russian, the Tu-204-300 prototype (RA-64026) makes a flypast for the press at Moscow-Domodedovo on 26th July 2004. 
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RA-64506, the second Tu-214 delivered to the Rossiya State Transport Co in a tourist-class configuration. 
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Above: A model depicting the Tu-330 transport (now known as the Tu-204-330) with Kuznetsov NK-93 ultra-high-bypass engines. The model shows normal fan 
blades, but in fact the NK-93 is a ducted propfan with contra-rotating propellers. 





RA-94001, the prototype of the Tu-334-100, at Zhukovskiy in February 1998. 
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Above: Tu-334-100 RA-94001 in an early test flight. 








(RA-) 94005, the Kiev-built pre-production Tu-334-100. 
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Above: A computer-generated image of the Tu-324’s cabin in business jet configuration 
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An artist’s impression of the Tu-414 regional airliner/business jet. 
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RELATED TITLES FROM MIDLAND 


Midland Publishing produces a fine and 
varied range of aviation books; a catalogue 
with details and prices is available on request. 
Below is a brief selection from the Russian/ 
Soviet related titles. 
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OKB ILYUSHIN 


Y Gordon, D & S Komissarov 1 85780 1873 
OKB YAKOVLEV 
Y Gordon, D & S Komissarov 1 85780 203 9 


SOVIET SECRET PROJECTS 
Bombers Since 1945 
Tony Buttler & Yefim Gordon 1 85780 1946 


RUSSIAN AIRLINES - And Their Aircraft 
Dmitriy Komissarov & Yefim Gordon 1 85780 176 8 





IN THE AEROFAX SERIES: 


llyushin IL-18/-20/-22 1 85780 157 1 
Ilyushin IL-76 1 85780 106 7 
Mikoyan-Gurevich MiG-19 1 85780 1490 
MiG-23/27 Flogger 1 85780 211 X 
Sukhoi Su-7/-17/-20/-22 1 85780 108 3 
Sukhoi Su-24 Fencer 1 85780 202 0 
Tupolev Tu-16 Badger 1 85780 1776 
Tupolev Tu-134 1 85780 159 8 
Yakoviev Yak-25/-26/-27/-28 1 85780 1253 
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Plus the expanding Red Star series of individual aircraft 
monographs; see our catalogue for details. 
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